


























JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 





VOL, 13, No. 44. 


WEEKLY. 


NEW YORK, THURSDAY, OCTOBER 30, 1890. 


$3.00 per Annum. 
SINGLE COPIES 6 CENTS. 





CorprriGut 1890, BY AMERICAN MACHINIST PUBLISHING COMPANY. 


For Sale Everywhere by Newsdealers. 


ENTERED AT Post OFFICE, NEw YoRK, AS SECOND CLass MATTER. 








A New Universal Milling Machine. | 


| 


| 

On this page we give a general view, and 
on page 2 some details, of a new universal | 
milling machine, now being built by the | 
Kempsmith Machine Tool Company, Mil- 
waukee, Wis. 

As will be seen, the general design of the | 
machine conforms to the usual practice, but | 
in the details some departures have been | 
made, which are interesting from a mechani- 
cal standpoint. The cone pulley has been | 
turned with its smallest end nearest the main | 
bearing, in order to allow of the 
frame of the machine being brought 
up close to the bearing, to give it 
the greatest possible strength there, 
and the overhanging arm is fitted to 
a socket, which is bored in an arch 
extending from one upright to the 
other, and cast solid with the frame, 
two clamp bolts securing the arm 
firmly in place, and at the same 
time permitting it to be readily re- 
moved when desired, and a stiff and 
solid machine is had, whether using 
the arm or not. Six changes of feed 
are provided for with each different 
sp.ed of the spindle, the slowest 
speed of the latter being suitable for 

5’ diameter, and the fastest 





a cutter 0 
for a cutter 4'’ in diameter, back 
gears, proportioned 4 to 1, being 
used for the larger sizes. 

The index, or spiral head, is so 
arranged that its spindle may be ele- 
vated or depressed below the line of 
centers, has a full line of index 
plates, and is geared to cut spirals 
from one turn in 14” to one turn in 
133}, the gearing being arranged 
either simple or compound, as may 
be required, the simple gearing 
being sufficient for all the ordinarily 
used spirals, this gearing being ar- 
ranged the same as the change gears 
on a lathe, and put in place with 
equal facility. The foot-stock 
fitted with what is called the side 
center, this being so arranged that it 
offers the greatest possible facility 
for getting at the work with cutters, 
either at the top or the side, a feature 
which will be appreciated by those 
who have had experience with the 
milling machine. 

The three squared shafts seen in 
front of the knee are for the usual 
vertical and horizontal movements, 
there being two rates of vertical 
movement of the knee provided for, 
one slow and the other rapid, the 
latter for use when the knee is to be 
moved a considerable distance. The 
table can be swung clear around, and 
clamped at any desired angle, and 
has automatic feed at any angle, or in either 
direction, the feed being automatically trip- 
ped at any desired point in either direc- 
tion. The table is fed by a splined screw, 
which derives its motion from bevel gears, 
the table swinging upon a central trunnion, | 
A, Fig. 3 (page 2), and being clamped at any | 
angle by the split ring B, which is made of | 
steel. The trunnion is firmly screwed and 
doweled into the swivel block C, and is 


is 


bored to receive the hollow vertical shaft | 
D, through which shaft passes the feed trip- 
rod EZ. 


The feed is tripped by dropping a| 








worm out of gear, and trips as easily when 
under the heaviest cuts as when running 
light. An end view of the worm, worm- 
wheel and case, partly in section, is shown at 
Fig. 1. The direction of the feed is reversed 
by turning a knob to the right or left, this 
knob being shown at the left of the lever G, 
Fig. 2, and in section at Fig. 3. The reversal 
is accomplished by means of a double-ended 
clutch, which engages with bevel gears run- 
ning in opposite directions, The feed worm 
is of hardened steel, runs in oil, and its shaft 
in phosphor bronz2 bushings. The feed is 


fit this spindle fitting, also, the spindle of the 


index head. The movements of the table by 
the screws are indicated in thousandths of an 
inch by micrometer graduations, the index 
mark on the movable collar being the same 
as those on the graduated circle, so that they 
match exactly, and there is no projection nor 
obstruction of the graduations. 

The vertical movement of the knee is 15”; 
in and out movement of the saddle on the 
6”: length of automatic feed, 24”; 
length of table, 34; diameter of spindle, 
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New UNIVERSAL MILLING MACHINE. 


thrown in by lever G, and out by latch H, 
when operated by hand, und by trip-pin J, 
when used automatically. The feed gearing 
is completely enclosed, to protect it from dust 


|or chips, and the opening in the top of the 


knee is at all times covered by sliding plates 
of steel. 

With the head and foot.stocks removed, 
the top of the table is entirely unobstructed, 
so that work of any length may be fastened 
to it. 

The spindle, which is of steel, is hollow, 
and theend threaded, arbors or chucks which 


be swung on the centers. An improved 
double-friction countershaft is furnished with 
the machine, besides everything else shown 
in the cut, page 1. The machine weighs, 
complete, 2,200 pounds. 
Ee Eee 

A correspondent asks us why, after so 
many years, manufacturers do not use names 
in common for similar tools and parts of 
machines. It would undoubtedly be a mat- 
ter of considerable convenience if they were 
to do so, but most of them have some special 


reason for the names they adopt. 


Work 16” long and 104” diameter can | 
é zs 


| A Method of Molding Pipes and Columns. 


By 8S. BoLuanpb. 

About the year 1863, I was working at the 
Vauxhall Foundry, Liverpool, England ; 
this firm had on hand at that time a large 
order of pipes for the corporation of that 
| place; some of these pipes were of considerable 
| magnitude, and of such shape, sometimes, 
| that the skill of the very best molders was 
tasked almost to its limit to produce them 
| successfully. 

Large numbers of straight lengths 
were being swept on end in loam, 
and, where practicable, patterns were 
made for the production of others 
by the ordinary methods in green 
sand. 

During this busy time I was much 
interested in some new arrangements 
which were being made for the pro- 
duction of straight socket pipes 3 
feet diameter and 10 feet long; but 
leaving the place before the plan was 
completed, I was unable to witness 
the operation. However, I learned 
afterwards that it worked admirably. 

Some five years after this, a strike 
occurred at one of the shops in the 
town where I was then working, on 
account of one of these machines 
being introduced there for the mold- 
ing of small pipes, resulting finally, 
after great loss to all concerned, in 
its being adopted into the family of 
molders employed there. 

Twelve years ago I was standing 
in the gangway of Delamater’s foun- 
dry, New York City, when I was 
accosted by a man who claimed to 
be the original inventor of the above- 
mentioned machine, and offered to 
make us a model, in wood, of the 
same for a slight consideration. His 
offer was accepted, and to work he 
went, borrowing tools, suitable for 
the occasion, from the 
makers. 

Model made to suit a short length 
of 6-inch pipe, he at once proceeded 
to make the mold, which proved to 
be a correct demonstration of all he 
had said—a really creditable piece of 
work. 

/ The model was laid away for 
future consideration, and, to the best 
of my knowledge, was never brought 
out again ; the business of the firm 
not being in that line. 

I am aware that the great and 
increasing demand for cast-iron pipes 
has necessitated the building of large 
plants for their exclusive manufac-— 
ture, upon the most approved meth- 

ods; in fact, some of the methods 
| now in vogue are simply astounding, so rapid 
| is the output, and of such excellent quality 
| are the castings. Yet, all this admitted, there 
|is considerable merit in the method herein 
explained ; as much for its suggestiveness in 
the application of its principles to other 
kinds of work as well as to the object used 
for illustration. 
The casting chosen for the purpose of ex- 
planation is a straight piece of 12-inch pipe 
or column. The first requisite for this 


pattern 


method is a table or bed plate, on which to 
ram the two parts of the flask, which may 
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be made of wood or iron, according as 
the magnitude of the job demands. 
These two parts must necessarily be cope 
or barred flasks, as they are to take the 
impression from the pattern, which re- 
mains stationary on its bearings in the 
bed plate. In order to accomplish this 
with accuracy, cams are secured to the 
ends of the pattern, which are to rest on 
adjustable bearings at cach end of the 
bed plate ; this allows of the pattern be- 
ing withdrawn before the cope is lifted 
off the bed plate; a simple half turn of 
the pattern being sufficient to accomplish 
this. 

If the job is a large one suitable gear 
ing can be secured at one end for this 
purpose, smaller patterns being easily 
revolved by a long bar inserted into holes 
at the end. The accompanying illustra- 
tions will enable the reader to understand 
the whole matter ata glance. A is an end ele- 
vation, and # is a plan of bed plate with pat- 
tern (’ in position thereon. Lugs D and £, 
at both ends, must be arranged so that the 





cope and drag can be rammed on the one bed | 


plate, either by inserting pins for the flask 
with holes and vice versa for the one with 
pins, or avy other way which may suggest 
itself to the reader. 


I have given at F, a view of the pattern | 


raised by the cam into position for ramming; 
and at (@ the pattern is shown clear of the 
mold above and ready for lifting away the 
flask. 

The two sectional elevations /7 and J will 
show more clearly the working of this method; | 
J and K are the adjustable bearings upon | 
which the cam revolves, and when that side | 
of the cam which is the furthest removed 
from the center is resting on the bearing, the 
pattern is one-half above and the other half 
below the face of the bed plate, as seen at 
and H, the opposite being the case at G@ and 
J, which shows the pattern rest- 
ing on that side of the cam 
nearest the center of the pattern 
and away from the mold. 

At L I have shown a section 
of the upper and lower halves 
of mold when closed over the 
core; M being a_ side eleva- 
tion of flask showing lug 4 
with the pin and key in posi- 
tion. 

When the quantity of eastings 
required will admit of such a 
rig being introduced, an amaz- 
ing difference in the output 


It should not be understood that the 
pitch for single and double-riveted lap 
joints as given in the foregoing tables 
must be used in all cases. But when the 
tenacity of the plates and the shearing 
resistance of the rivets are not known, 
j we believe that the pitch given in the 
r G I ; tables is as good a one as can be adopted. 
On the other hand, when the tenacity of 
the plates and the shearing resistance of 
the rivets are known, the pitch should be 
determined by the given formulas, tak- 
ing care to substitute the proper values 
for the symbols ¢ and ¢, and making 
such allowances for calking and wear of 
plates as in the judgment of the designer 
are necessary. 
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1 Ff Let us now compare the strength of a 
A Mernuop or Mo.pinc Pires AND COLUMNS. single-riveted lap joint with the strength 

of a solid plate. Referring to Table IIT. 

TABLE V. outlines of the eye bar f and the straps must | (October 2), we find in Column 4 that the pitch 


PITCH OF RIVETS FOR A DOUBLE-RIVETED LAP sornt, | DOt Overlap each other; in fact, to be on the | recommended for a plate 4, inch thick is 13 
WROUGHT-IRON PLATES, PUNCHED, AND NoT AN- | safe side a small space should be left between inch, and in Column 3 we notice thatin order 
nese»: the circle » 1 around k,o3 around /, and to make the plate between the rivets as strong 

‘ ————~ hm around 7. Hence the distances ( given as the rivets, the pitch should have been 144 

Con. 1. | Con. 2} Cor. 8. Con. 4. | Con. in all the tables have been adjusted so that inch, hence we conclude that, by adopting 14 

the rivets in the upper row will fall outside inch for the pitch, the plate will be weaker 

Pitch of _ Pitch of + of the arcs d e and d e, whose radii are equal than the rivets, and therefore, for comparing 
per er geil tween to half the pitch drawn from centers of two the strength of the lap joint with the strength 
iby formula ed. pe aa adjacent rivets in the lower row. of the solid plate, we only need to take into 
If we assume that the apparent tenacity of consideration the strength of the plate be- 


i, inch. the plates between the rivets is equal to the tween the rivets. 


Thick- Diame- | 
ness of. ter of 
Plates. Rivets. 


*,inch. Winch. 2%inches. inches. 1% 
m4 a 23 oe - Ii “| shearing resistance of the rivets, then formula! In a plate of this thickness the diameter of 
yes 4 BIg Dig 11% * | 6 will become the rivets is one-half inch. Now assuming 
fe : i} i ae - 2% a te ; 2a 1 ge (7) that the rivet holes are punched , of 
i ; *% ate % a4 Fo) t an inch larger in diameter, we have for the 
7. Cc 3% 356 133 In which @ represents the cross-sectional area width of the metal between the rivets 1} — 
M4 e i ae ‘ a ; Ht} | of the rivet in inches; t, the thickness of the 3, = 1$ = .937 inch. Multiplying this 
% 1's 3h ie i 2 plate in inches; d, the diameter of the rivet width by the thickness ; = .187, inch we 
: - |in inches; and p, the pitch in inches as be- have .9387 & .187 = .175-+ square inch for 
The pitch recommended in Column 4 is, of | fore. the area of the metal. According to our last 
course, the distance P from center to center From this formula the pitch given in Col- paper, the apparent strength of the metal at 
of rivets measured on the center line of one umn 3, Table VI., has been calculated. b (see Fig. 4) is 40,000 pounds per square 
row of rivets; the distance ( given in Col-| The pitch recommended in this table we , inch, hence the resistance to tearing of the 


metal between the rivets is .174 
< 40,000 = 7,000 pounds. 

The width a of the solid strip 
(Fig. 4) is equal to the pitch, 12 
inch; the cross-sectional area of 
this strip is 1.5 x .187 = .2805 
square inch. We have assumed 
that the tenacity of the plate 
above and below the joint is 
> 45,000 pounds, hence the resist- 

ance to tearing of the solid part 
of the plate is .2805 « 45,000 = 
12,622.5 pounds. Therefore the 
strength of the single-riveted 
lap joint compared with the 





























will result, as will be readily 
understood when we consider 
that there is absolutely no finish- 
ing of the mold required. 
————. me 
Riveted Joints. 


In our issue of October 2 we 
gave rules for proportioning 
single-riveted lap joints; we will 
now consider double-riveted lap 
joints. Let the shaded portion, 
Fig. 7 (page 3), represent a strip 
whose width 0 is equal to the 
pitch of a double-riveted lap 
joint. Here {it is evident that 











strength of the solid plate is 
7,000 «x 100 
12,622.5 

Now let us take a plate seven- 
eighths inch thick; for this 
thickness the pitch recommend- 
ed in Column 4, Table III., is 
three inches, but in Column 3 
in the same table we find that 
the pitch should have been 24 
inches, hence we conclude that, 
by adopting a pitch of three 
ae inches, the metal between the 
Fig. 3. rivets is stronger than the rivets, 

New UNIVERSAL MILLING MACHINE.—SEE PAGE 1. consequently in comparing the 
strength of the joint with that 


= 55 per cent. 






































two rivets hold the joint together. In all|umn 5 is the perpendicular distance between | believe to be more suitable for iron plates | of the solid plate, we only need to take the 
other respects the conditions are just the|the two rows of rivets (Fig. 7). The dis-| with drilled holes, or steel plates with iron | strength of the rivet into consideration. 
same as those for a single-riveted lap joint, | tances ( have been adjusted to suit the con- | rivets, than the pitch given in Table V. | Assuming again that the rivet holes have 


and the remarks relating to it, given in our 
issue of October 2, are also applicable to the 
double-riveted lap joint. 

Since there are two rivets in the shaded 
strip (Fig. 7), the formula 

a X 46,000 4+ 

t x 40,000 
riveted joint must be slightly changed so as 
to adapt it fora double-riveted joint. It is 


d = pas given for single- 


as follows: 
2ax 46,000 +- d= Pp (6) 
t x 40,000 

In which «@ denotes the cross-sectional area 
in square inches of the rivet; ¢, the thick- 
ness of the plate in inches; d, the diameter 
of the rivet in inches; and p, the pitch in 
inches. 

The pitch given in Column 8 in Table 
V. has been calculated by the foregoing 
formula: 





| perpendicular to the line & / through the 


ditions shown graphically in Fig. 8. In this | aeckes | been punched yy of an inch larger in di- 
tigure we have divided the metal between | wag ameter than the rivets, the diameter of the 
: * . | PITCH OF RIVETS FOR DOUBLE-RIVETED LAP JOINTS | _; : . 
the sides of any two rivets, & and J, for in- | : °rNTS | rivet when properly driven becomes 1,%, in- 
stance, in four equal parts, and from the | stead of 14, as givenin the table The cross-~ 
center of rivets k, 1, and i described circles| WwrovcutT-1RON PLATES WITH DRILLED HOLES or | Sectiona] area of a rivet 1,4, inch diameter 
whose diameters are equal to the diameter of | STEEL PLATES WITH IRON RIVETS. j}is 1,107 square inch, and for the shearing 
one rivet plus two of the four equal parts | ao Vine | tne ‘ins | aie & | Strength we have adopted 46,000 pounds per 
laid off between the rivets. Now lines drawn | waa | toe : ms | €quare inch, therefore the total shearing re- 
: istance | Sistance of the rivet is 1.107 46,000 = 
Pitch of | Pitch of |Pistance| son ae: 
Rivets cal- Rivets rec.) 4. oe | 50,922 pounds. The width @ of the strip 
culated by; ommend- oa | (RY aot eee em eg eee eee 
r rename ~ the rows | (Fig. 4) is equal to the pitch, three inches; 


of Rivets | multiplying this by the thickness { = .875 


», 
CALCULATED BY FORMULA < +d=p, SUITABLE FOR 





Thick- | Diame- 


| 

| 
points of division 1 and 3 will be tangent to| areas | mana 
| 
| 


the circles around the centers / and 7, and 
drawing lines perpendicular to & 7 and tan- 


Plates. | Kivets. 


| = 


gent to other sides of these circles, and draw- js inch. | 3¢ inch. 256 inches. 2 __ inches. 134 inch. inch, we have 3 X .875 = 2.625 square inches 
_ing also lines in the same direction and tan-| «(if «6 (3h ow Qh4 “ iti «| for the cross-sectional area of the strip. The 
gent to the circumference of the rivets, we Is a 4 *f a8 . «( +84 ‘* | tenacity of the plate we have taken at 45,000 
may assume that these lines represent straps| 42 « ||} “ 3ig “ |28, © 1% “ | per square inch, consequently the resistance 
gg pulling on the rivets’ and 7; and we ie i, 3 ‘ 3 : 2% : + . | to tearing of the solid part of the strip will 
may further assume that an eye bar fis pull-| {i ° ; Oe oA 2 a6 13 “| be 

ing on the rivet 7. In order to make the eye rf 1, 38 384, 133 “ 2.625 x 45,000 = 118,125 pounds. 

of the bar fas strong asthe straps gg, the! * — | % __“ _'% _“_' and the strength of the joint compared with 
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that of the solid plate will be 
50,922 x 100 
118,125 
Calculating by the foregoing methods the 
strength of the metal between the rivets, and 
also the strength of the rivets for each thick- 
ness of plate, and comparing the weaker of 
the two with the strength of the solid plate, 
we obtain the percentages given in the fol- 
lowing table, and these represent the effi 
ciency of the joints in which the pitch is 
equal to that given in Table III. 


= 43 per cent. 


TABLE VII. 
EFFICIENCY OF SINGLE-RIVETED LAP JOINTS; IRON 
PLATES, PUNCHED HOLES, NOT ANNEALED. 


CoLUMN 1. | CoLuMN 2. | COLUMN 3. CoLuMN 4. 


Ihickness Diameter Pitch of Efficiency of 





of Plates. of Rivets. Rivets. Joints. 
fs inch. ¥ inch. 14% inch. 55 per cent. 
4 es Ps ar 134 ee 57 ee Pr 
16 } hs 2 ss a ’ 

38 34 24 6s 54 : 
_ 13 24 * 54 ‘ 
”e * 1% 986 * 53 os 
16 bd a 2% oe 50 6 
4 +5 25, * 49 

j 4 ; 1 . 234 tao 47 « . 
34 1's ‘ 2% * 17 

18 ly, “¢ 3 : 41 

% ig * 3 : 43 : 


When the tenacity of the plates, apparent 
strength of metal between the rivets, and the 
shearing strength of rivets differ from the 
values which we have assumed, then of 
course the efficiency of the joints will also 
differ from that given in the foregoing table, 
but with the proper selection of the material 
for the boiler the difference will not be very 
ereat. 

Mr. Fairbairn gives 56 per cent. for the effi- 
ciency of a single-riveted joint. This agrees 
very closely with the efficiency of thin places 
given in our table, but it seems that for 
tuick plates 56 per cent. is too great. 

In a way similar to the foregoing we find 
ibe efficiency of a double-riveted lap joint. 
The results are given in the following table ; 
they have been calculated for the pitch given 
in Table V. 

TABLE VIII. 
EFFICIENCY OF DOUBLE-RIVETED LAP JOINTS, IRON 
PLATES, PUNCHED HOLES, NOT ANNEALED. 








CoLtuMN 1. | CoLUMN 2. | CoLUMN 3. CoLUMN 4. 
Thickness | Diameter Pitch of Efficiency of 
of Plates. | of Rivets Rivets. Joints. 
1s inch. \% inch. 2 inches. 63 per cent. 
4 . Ps we We e. 62 * 6 
Fe 1} “ i { ee 59 
ae Yan dn 59 “ 
_ i % 8 66O 
igs 15 3 6 61 
O ee % iT 314 sé 63 +e 
ag isos Blo 63 Ot 
fo 1 33g °° 62 
ma. oP Lis 344 am 62 ‘ 
is 1,'5 ot, 63 OO 
’ 14% i 63 °° sie 


This table shows us that for the assumed 
values of the tenacity of the plates, shear- 
ing strength of rivets, etc., the efticicncy of 
aouble-riveted lap joint varies from 60 to 63 
per cent. Mr. Fairbairn gives 70 per cent. 
for the efficiency of these joints. 

In our last paper we have stated that the 
double-riveted lap joint has less than twice 
the strength of the single joint. We are 
now in a position to state how much stronger 
Referring to Table 
VIII., we may say that the average strength of 
the double-riveted joint is 62 per cent. of chat 
cf the solid plate; and referring to Table VIL., 
we may say that the average strength of the 
single-riveted joint is 49 per cent. of that of 
the solid plate. Consequently the double- 
riveted joint is 1.26, say 14 timesas strong as 
the single-riveted jcint ; and we will tind the 
same difference by adopting Mr. Fairbairn’s 


one is than the other, 


values, 

Fig. 9 shows an excellent longitudinal 
seam; it is stronger than ordinary double- 
riveted lap joint, and differs from the latter 
by having a welt piece added on the inside, 
extending along the whole length of the 
joint. The welt piece makes the joint stiffer, 
and therefore will somewhat increase the 
apparent strength of 


metal between the 


rivets, consequently the pitch of the rivets in 
this joint can and should be made a little 
less than that given in the table ; by so do- 
ing, the difficulty of drawing the three’ thick- 
nesses together will be reduced. 
welt piece not 


The inside 
only adds strength to the 
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RIVETED JOINTS. 


purpose, namely, it prevents furrowing; that 
is, the wearing or eating away of the metal 
on the inside of the boiler close to the edges 
of the joint, forming in some cases clear and 
distinct grooves. As to the cause of furrow- 
ing, engineers do not fully agree, but the 
weight of evidence seems to indicate that fur 
rowing occurs to a greater extent with the use 
of bad water than with the use of good water. 
Again, furrowing occurs only along the seams 
below the water line, and seldom, if ever, 
above it. This seems to indicate that there 
must be a chemical action of the water on 
the iron. The cause is also attributed to the 
form of the lap joint. Referring to Fig. 4, 


SEMI-AUTOMATIE¢ 


we notice that the line / g of the lapis not in 
line with the center line de of the thickness 
of the shell, consequently when the boiler is 
subjected to a steam pressure, the tendency 
will be to draw the line f g to coincide with 
the line d e, causing a disturbance in the 
fibers of the iron near the edge of the plates, 
exposing a raw place to the chemical action 
of the water, and thereby promoting furrow- 
ing; hence it is sometimes said that furrowing 
is caused by a chemical and 
mechanical action, But whatever may be 


combined 


the cause, the fact remains that furrowivg 
does occur below the water line, and not 


above it. Locomotive boilers made of 


16 


iron have been 
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joint, but it also serves another very useful | 





! 


through the thickness of the iron in 
eighteen months. On the other hand, 
boilers with welt pieces have been known 
not to furrow during twenty-five years of 
hard service. This indicates an absolute 
necessity of placing all the longitudinal 
seams above the water line whenever it 
is possible to do so, and that all trans- 
verse seams should have welt pieces ex- 
tending to above the water line. 





*<—>e—_——- 
Movements of the Forth Bridge. 


The Forth bridge has been for some 
time entirely completed, the works have 
been dismantled, aud the engineers’ staff 
and tbe workmen have had to seek new 
fields of operation, some of the engineers 
having gone to Mexico, America, Greece 
and India. The finishing teuch, it is in- 
teresting to note, is the only thing in the 
way of ornament on the bridge, all else 
being indispensable parts of the siruc- 
ture. This embellishment consists of two 
brass plates placed on the south canti- 
lever pier, in commemoration of the 
opening of the bridge by the Prince of 
Wales on March 4, 1890. The names of 
the directors, engineers and contractors 
are also given. Sir John Fowler has had 
fitted at the end of the south main span, 
at which point the contraction and expan- 
sion joint is placed, an indicator to record 


, a 5 <a 





the number of trains passing and the 

daily contraction or expansion of the 

bridge. The apparatus consists of a brass 
rod, with a pencil, attached to the end of 
the girder, and aclock with another brass 
rod fixed in its axle. Round the rod in the 
axle of the clock is wound a strip of paper 
about four inches wide, with a ‘weight at- 
tached to the end. The point of the pencil 
rests on this paper, which is, of course, con. 
stantly on the move as the clock winds 
down. The result is that as the cantilever 
contracts the pencil attached to it is pulled 
away; when it expands the pencil is pushed 
forward, and a curve of contraction and ex- 
pansion is thus produced by the movement 
of the paper and pencil combined. The 
same principle is applied to register the be- 
havior of the bridge while a train is passing. 


Rack Currer. 


When the train enters on the one end of the 
cantilever it pulls the far-off end down, and 
when it does so it also pulls the pencil, and 
thus a mark at right angles to the curve of 
contraction and expansion is made. When 
it passes to the other half of the cantilever 
it pushes it forward, and again a mark at 
right angles to the curve is made on the 
other side. Each mark indicates a train, 
and thus the simple apparatus serves three 
Recently there was a second sale 
of the plant inthe works, and now the bridge 
alone stands without anything to indicate 
that it has only been just constructed. Of 
the 4,500 men who once were employed on 


purposes. 


known to furrow nearly! the bridge only eighty remain, and of these 


eighty only thirty-six are likely to be per- 
manently employed on the.bridge. Mr: A. 
Ilunter, who was from the beginning in 
charge of the sheds, has been appointed resi- 
dent engineer with this staff of thirty-six 
men, most of whom are riggers. Their 
chief work will be to keep the bridge thor 
oughly painted both outside and inside. It 
is not generally known probably that the 
painting of the inside of the bridge is not yet 
finished, and will probably take all summer 
to finish. When the work has been once 
done only the junction of the members will 
require constant touching up. The paint on 
the other parts will last for two or three 
years. In order to overtake the work with 
as great convenience as possible, permanent 
steel staging has been devised. There will 
be a stage for each member. Each stage has 
been so constructed that it can be taken 
down and put up agaip ina form that will 
suit the place it is desired to get at. The 
management are at present troubled a good 
deal with requests for passes to inspect the 
bridge, but as walking over the bridge, 
owing to the narrowness of the sidewalk, is 
attended with considerable danger, very few 
are granted. The speed of the trains in 
crossing the bridge is not now limited, ex- 
cept in the case of goods trains, and with 
them it must not exceed twenty-five miles an 
hour. Asthere are only about two feet six 
inches between the pedestrian on the bridge 
and the flying train, it is seen that the pre- 
caution is wise. The average traffic on the 
bridge amounts to about 140 trains daily.— 
London Engineering. 

—_ 
Semi-automatic Rack Cutter. 








The illustration accompanying this repre- 
sents a rack cutting machine designed by Mr. 
Dwight Slate, and made by the Dwight Slate 
Machine Company, Hartford, Conn. 

In form the machine may be said to have 
some general resemblance to a pillar shaper, 
since it has the same form of column as a 
base, and, at the top, has fitted to a slide a 
ram which is traversed back and forth by 
rack and pinion movement and suitable gear- 
ing. The ram in this case, however, carries 
an arbor, on which is placed the rotary cutter 
for the racks. Below, and on the front face 
of the column, is titted a knee having the 
usual vertical movement by a screw and 
hand-wheel, this hand-wheel being graduated 
to give a movement of the knee of .001”. 
On top of the knee is a slide which carries 
the vise in which the rack to be cut is placed, 
and this slide moves laterally by means of 
the spacing screw and index gears. The cap 
which is is extended out 
toward the front of the machine in the form 
of a beam, as shown, and to the extremity of 
this is attached a slotted tie piece, by which, 
when the cutter is adjusted to the proper 
depth, the knee is firmly supported, and the 
working parts of the machine firmly tied 
together. 


over the ram 


The ram is driven by a worm and 
worm wheel at the side, as shown, the worm 
being arranged to drop out of engagement 
to throw out the fecd, and this is done auto 
matically by means of tae adjustable trip 
screw shown at the side of the ram. 

The driving cone pulley does not move 
with the ram, but is mounted in brackets, 
which extend from the frame of the machine, 
connected to the cutter 
spindle by means of a universal joint con- 
nection. 

In the spacing mechanism some novel and 


its shaft being 


original ideas have been introduced, by which 
great simplicity of construction and opera 
tion is secured. It is recognized, to begin 
with, that it is impossible to make theoret- 
ically exact divisions when cutting racks to 
work with gears cut on the diametral pitch 
system. The exact pitch is usually and 
necessarily approximated to by the use of 
which, at times, 

In this machine 


combinations of gears, 
become quite complicated. 
it has been chosen, rather, to so proportion 
the pitch of the screw as to make its gearing 
more simple, and this is done by making a 
screw having 12 threads in 3.14159”, this dis- 
tance in the 12 threads being secured within 
.0004"" by means of special gearing used in 





cutting it. The screw being thus cut with 
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la i 
reference to the relation between actual or sible for the small steamer to carry the extra 


le 
linear pitch and diametral pitch, the gears | fuel. 


required to produce the proper movement of 
the slide become few in number, and what 
small error there is left, being in the screw 
itself, is constant for all racks, and, as will 
be seen, is small to be of 
quence, and in fact the approximation to 


SO as no conse- 
exact pitch is in most instances considerably 
closer than with some arrangements that are 
much more elaborate and complicated, The 
first, or index gear, is so arranged that it 
may be turned one-fourth of a revolution, 
and by this movement, and multiples of it, 
up to two complete turns, all the most com- 
monly used pitches, from 8 to 64, can be cut, 
using only three different sized gears—100 
continuously on the screw, and 120 or 75 on 
the index. 

In operation, the cutter is brought up into 
contact with the work, and the feed thrown 
in, which then continues automatically to the 
end of the cut, and is thrown out by the trip 
It is then run back 
by hand, the index gear turned the proper 
amount, and the feed again thrown in. It 
will cut at one setting up to 19}" in length, 
and, by re-setting, to any length. Racks up 
to 4” wide, or any number of racks whose 
combined width equals 4, can be cut. The 
table 31''x5’, and the greatest distance 
from center of cutter arbor to top of table is 


add 


i’. The cutters used should not be less than 


previously spoken of. 


1S 


24" diameter, and have a standard 7’-hole. 
—_ me 
The Acme Draw Keys and Rapping 
Plates. 


‘It would be superfluous to mention to our 
readers the advantages of having on wooden 
patterns some sort of metal rapping plates 
and draw keys to fit them, because it isa 
subject that is well understood; the only 
question is as to the kind that shall be em- 
ployed. 

The common plan of making the plates in 
the establishment where the patterns are 
made is usually feund to be expensive, and, 
for other reasons, ,somewhat unsatisfactory, 
and this has led to their being made asa 
regular article of manufacture. 

The illustrations on this page show a form 
of key and plate which is being manufact- 
ured by Wilson & Travers, 602-608 Second 
street, Baltimore, Md. The _ plates, two 
forms of which are shown, are so made that 
they can be fitted by the use of two bits of 
different size, or an extension bit, no other 
cutting of the pattern being required. 

On the under side of the plate are two 
cams, so placed that when the key is in. 
serted and turned about one-quarter the way 
around, it is drawn down until the collar 
which is on the key is seated firmly upon 
the plate, and the pattern can then be lifted. 

The form of the cams is seen at Fig. 2, 


which shows the under side of the No. 
4 plate. Fig. 1 gives views of the No. 


3 and 4 keys and plates, full size, six num- 
bers being made. An especial advantage 
claimed for these plates is that there is no 
trouble from the holes clogging up with 
sand, and the keys can always be inserted 
without difficulty. 


es 
The Foreign Iron and Steel Men. 
Last week we quoted from the excellent 
paper read by Mr, A. E. Seaton on the ‘* De- 
We con- 
clude, below, the quotations from this paper: 


velopment of the Marine Engine.” 


His first step in this direction was com- 
paratively obvious. An engine develops so 
much horse-power at each revolution. If it 
can be made to do sixty per minute instead 
of fifty, the gain in power is twenty per 
cent.; and if the speed was at first thirteen 
knots, it should now be 13.8 knots, or a gain 
of nearly a knot per hour. But how can we 
get this increase in the number of revolu- 
tions, and is it to be done economically? So far 
as the engines are concerned, it would mean 
an increase to the condenser only ; and seeing 
that nearly all steamers at the date in ques- 
tion had too much cooling surface, it would 
probably have required no increase at all. 
But we must require more steam for this in- 
crease of power; certainly, and so the engi 
neer of that day had to fit larger boilers to his 
ship. With large ocean steamers this was 
always possible, but for the smaller steamer 


sufficient 





it was not always possible, neither was it pos 





It is not necessary here to go into de- 


tails, but it is a fact that the insuperable diffi- 
culty with this class in the indeavor to obtain 
more speed was the impossibility of obtaining 
space 


for the necessary boilers. 

















Tue Acme Draw Keys AND Rappinac PLATES.—FIG. 1. 


Some other engineer would, however, attempt 
the increased number of revolutions by using 
steam of much higher pressure, trusting to 
its superior efficiency for the paucity of sup- 
ply. If his engines were able to digest, so 
to speak, this superior article, and to make 
full use of its superior efficiency, he was un- 
doubtedly on the right track. Hence the 
success of the Arizona and the ships that fol- 
lowed her was due to these simple departures. 
Later, your steel admitted of still higher 
pressures being obtained from the boilers of 
succeeding ships, and the three-cylinder ordi 
nary compound engines admitted of a higher 
rate of expansion without any practical draw- 
backs, as would have been the case with the 
four-cylinder compound engines of the Bri- 
tannic. The possibility of constructing boilers 


for higher pressures by the introduction of | 
such boilers | 


Siemens-Martin steel, and that 
cost money than the old iron ones, 
tempted some engineers to use steam at a 


less 


pressure of 110 pounds in the ordinary two- | 


cylinder compound engine, but with disap 
pointing results, I am aware that this 
experiment of ten or twelve years ago has 
been again tried, and that its new foster pa- 
rents state that the system gives as’ good 
results as the triple-expansion. system. They 
deceive only themselves, and the evidence 
they give, so far as I have heard it, is con- 
clusive of only one thing, and that is that the 
new boilers and better arrangement of cylin 
ders that they have adopted now give better 
results than those they followed formerly. | 








| 

















Fic. 2. 


was quite prepared to hear that the substitu- 
tion of two cylinders for four, and the use of 
steam at 150 pounds pressure, expanding ten 
times, would give better results than steam 
of sixty pounds, expanded only six times ; 
this is really what has been proved, and no 
more. 

Having accomplished so much as I have 
stated, it remained for the engineer to follow 
the path on which he had found so much 
success, and we soon found him running even 
these large engines at eighty revolutions. 
Taking, as before, the increased power as 


should now be 15.25 knots, instead of thir- 

teen. Revolutions have now done for him 

as much as he thinks prudent, so he has to 

start in a new direction, and this time it is in 

the nature of an enlargement of the engines. 

His brother engineer of the Naval Board 

has had to do this long ago, because he had 

started with a much higher number of revo- 

lutions—in fact, the mercantile engineer is 

taking up what the naval had left off. The 
naval engineer, however, is circumscribed in 
a way not unknown to the mercantile; he 

can only increase the size of the engine by an 
increase in the number of the cylinders, of.in 
the diameter of them. He has tried the 
former since 1867, and until the compound 
engines forced themselves on him, Maudsley’s 
three-cylinder engines had given him satis- 
faction, qualified, it is true, owing to a 
troublesome valve gearing. The mercantile 
engineer, filled with gratitude for what speed 
of piston had done for him, now sees his way 
to getting a still higher speed by lengthening 
the stroke, so that in 1886 he is getting close 
to the thousand feet per minute, with engines 
whose topmost part is visible from the deck 
without craning the neck through the sky- 
light. Steam is supplied to the monster by 
numerous huge steel boilers, and the ship 
van carry little more than her fuel supply for 
the single voyage. 

But before this climax has been reached, a 
veteran engineer has turned once more to an 
old idea of his own. His first experiment 
with it had, through no fault of it or him, 
failed. He finds that with this new good 
steel he can now build a boiler of a type 
well known and tried, and thereby get steam 
of the pressure he requires with certainty 
and safety; and in 1881 Dr. Kirk astonishes 
the shipping world by the success of the 
Aberdeen, having similar engines to the 
Propontis, made by him in 1874, but which 
failed. And why were the owners of ships 
so interested in the success of the Aberdeen, 
and what, after all, was her success? The 
steam pressure in her was very little higher 
than some others were then using, being only 
125 pounds, and at that time coal was as cheap 
as it had ever been; so that, although economy 
in its use was and always is of importance, 
it was not so much so as to cause a revolu- 
tion so sudden and complete as that which 
followed. The fact is, here was the real 
solution of the speed question. 

Since then we have all learnt that the 
triple engine burns less coal, can be run at a 
higher speed, and has less bulky boilers to 
supply it with steam than the old compounds, 
and that was what we were all wanting to 
obtain, higher speed in every class of ship, 
even in the so-called ocean tramps, which 
now glory ina ten-knot speed, whereas for- 
merly the skipper was a proud man who could 
maintain a level eight knots throughout the 
voyage. The success, however, of the Aber- 
deen was something more even than this; 
here was a ship of moderate size, good speed, 
and good carrying capacity, that was going 
to doa very long voyage by a route where 
the coaling stations were far apart, and at 
some of them the coal very dear. Ship- 
owners could now see before them fresh 
fields for enterprise, and the sailing ship- 
owner learnt before long that this same Dr. 
Kirk had created poachers on the realm so 
long held by him. The sailing ship has not 
been driven off the high seas, but steamers 
now run on tracks unknown to them till the 
triple engine existed. 

The failure, in 1874, of the Propontis, was 
therefore due to the want of a suitable ma- 
terial for boiler making, which by 1881 you 
gentlemen had supplied to us, and permitted 
such a success to her designer, that the trade 
of the world has been thereby revolutionized. 
The saving of fuel has been stated, chal- 
lenged, debated, and discussed ad nauseam. 
The fact remains that it is substantial, and is 
approximately 20 per cent. where all other 
conditions are the same. Experience has 
proved that the three-crank engine is capable 
of being run at higher speeds than the two- 
crank one, and that its wear and tear 
absolutely less. The boilers being required 
to supply 20 per cent. less steam, can, of 
course, be 20 per cent. less; or the same size 
of boiler will supply steam for 20 per cent 
more power. ‘This latter fact was the one 
made more use of by the generality of ship- 
owners, partly by design, but oftener by 
unbelief. Hence the superior speed of many 
of the ‘‘tramps”’ is due to the latter; tbat of 
small passenger steamers almost wholly to 
the former. 

* 


IS 


* * * * 


Mr. Thorneycroft, now so well-known as 
the designer and builder of steam Jaunches, 
and later of torpedo boats, soon had to give 
up non-condensing engines, and condense 
the steam so as to get fresh water for feeding 
the locomotive boilers he used. The loss of 
means of draught in the escape steam caused 
him to substitute artificial sources of air 
supply, and he found that by forcing air 
under the grates he could get an increase of 
steam supply over that given formerly. by the 
steam blast. The pressure of air was 1n- 
creased from the half inch to as much as six 
inches of water, corresponding to that of the 
fiercest draught of an express locomotive; 
the supply of steam was excellent, and the 


* 





proportional, viz., sixty per cent., the speed 








speed obtained with a steam launch of con- 
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siderable size, and torpedo boats larger still, | are intended is being built by us, and has a | 


was very high, and was at the time consid-| cast-steel stem, a cast-steel sternpost, a cast- 


ered marvelous, 


* * * * * 


steel rudder, and cast-steel propeller brackets, 
| besides other cast-steel fittings for gun and 
|other purposes throughout the vessel. The 


As an illustration of what can be done in| fact is that our demand for steel castings is 
this way, it is sufficient to instance the case | now large, and is, moreover, a progressive 
of the first-class belted cruisers of the immor. | one ; and when you gentlemen, by means of 


talite class. 


When working under natural | aluminum, nickel or any other ‘‘ doctor,” will 


draught, the power to be indicated was 5,500 | give us sound castings that we can rely upon, 
horses, and on the trial trip as much as 6,000} so that we may not throw away our money 


horse-power was developed. 


With forced| by machining, only to discover defects by 


draught, due to an air pressure equal to two| which the castings are condemned, we will 
inches. of water, it was expected that 8,500} prove even better customers than we are now. 


horses would be developed by the engines; 


but, as a matter of fact, on the trial trip and | 


under these 9,000 horse- 


the speed was 


conditions, over 
power was obtained, and 
raised from sixteen and 
nineteen knots. 
of twenty knots per hour are being realized 


in ber majesty’s navy with engines and | 


boilers of such a size as ten years ago would 
have been deemed sufficient for a speed of 
only fifteen knots. 
to say, a fact that 


now very considerable 


difficulty is being experienced by those hav- | 
ing to do with machinery for the English | 


navy in running continuously under forced 
draught without more or less trouble with 
the boilers. This is not, in my opinion, due 
to the system, but to the want of suitable 
provision in the boiler design for the condi- 
tions under which they have to work when 
being pressed to the utmost. It is, in fact, a 
little error of judgment on the part of the 
authorities, into which 
they have been led by 
the perfect sucesss of 
their previous efforts in 
the same direction ; and 
just as the locomotive 
engineer of to-day is 
dependent on, and has 
the utmost faith in, the 
forced draught by which 
he gets express speed, so 
the marine’ engineer will 
get over his difficulties 
as the locomotive engi- 
neer did, so that in the 
near future we shall see 
ships whose boilers are 


worked under forced 
draught with perfect 
safety and confidence, 


doing express speed. 
* * * 


To sum up, the three 
great aevelopments of 
marine engineering that 
have been made in the 
past ten years are: First 
—Increase in working 
pressure from an average 
of 75 pounds to an aver- 
age of 150 pounds per 
square inch ; second, the 
adoption of the triple and 
quadruple expansion sys- 
tem, so as to utilize 
steam of this high pres- 
sure efficiently ; third, 
the adoption of artificial 
means for obtaining 
sufficient draught for 
the consumption of coal, 
and, when desired, for 
an increased consumption 
of coal so as to give an 
augmented supply of 
steam without additional 
boiler capacity ; with the 
result that in naval ships 
now, with practically the 
same weight of machine- 
ry, the indicated horse-power is nearly doub- 
led, and in the mercantile marine the indi 
cated horse-power is 50 to 75 per cent. more 
for the same weight of machinery as was used 
fifteen years ago, the consumption of coal 
being 2U per cent. less than ten years ago, 
and 25 to 380 per cent. less than fifteen years 
ago. 


oa * % * 


one-half knots to | 
At the present time, speeds 


It is, however, I regret | 


* * * 


| The general effect of the substitution of 
| steel for iron in the construction of a marine 
engine is to save weight, and at the same time 
to have a stronger machine. The 
| of elasticity being with steel only about the 
same as that of iron, renders it impossible to 
make avy very substantial decrease in dimeu- 
sions of many of the parts, but generally 
such a decrease is effected, and so the modern 


engine, composed almost entirely of steel, is | 


lighter than one of iron. The collapse in the 
City of Paris (s. s.) has no doubt shaken the 
| minds of some as to the use of steel castings; 
| but I think it has been proved most conclu- 
sively at the trial that the accident was not in 
any way due to the steel castings, and that 
they did give way is perhaps not to be won- 
dered at under the circumstances. At the 
same time Iam of opinion that it is unwise, 


=== 


jul THE 
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DouBLE AUTOMATK 


cast columns hollow, ¢. ¢., cored throughout 
their length. It is, of course, possible to do 
this successfully, but the risk of it is great, 
and the liability to obscure cracks and 
unseen faults must be also great. At all 


|events, my experience with the material has 


| 


After noting at considerable length the im- | 


provements resulting from the use of steel for 
many parts of marine engines, and predict- 
ing its more 
author continued : 

To-day we are constructing in the works 
of my firm (Earle’s Shipbuilding and Engi- 
neering Co., limited, Hull, England,) engines 
of 12,000 horse-power, in which the founda- 
tions,the whole of the columns, the pistons, the 
thrust-blocks and collars, the eccentric straps, 
the cylinder and valve-box covers and many 
other of the minor details are made of cast- 
steel. The saving of weight is such that, tak- 
iug one of these engines—they are twin 
screws—and half the boilers, that is to say, 
taking a set of machinery of 6,000 horse- 
power, its weight is 560 tons, against 900 
tons, the weight of a set of engines, boilers, 
etc., of 6,000 horse-power, made in 1870, and 
1,000 tons, that of compound engines in 1875, 
and which at that time were deemed to be the 
lightest of the kind, and were run at very 


extended employment, the 


nearly the same number of revolutions as the 
modern one. 


The ship for which our engines 


taught me to avoid such a form as far as possi- 
ble, and certainly never to make an import- 
ant part, like a columnof an engine, a hollow 
casting, more especially with a thin section. 
x * % % x x 
Reference was made to the great advances 
that had been made in the manufacture of 
bronze castings and forgings. 
metal 
strength of fifteen tons per square inch and an 


Fifteen years 
ago a gun casting with an ultimate 
elongation of five per cent. was satisfactory. 
Now they had bronzes of strengths of twenty 
to thirty tons—in some instances more than 
thirty tons—and an clongation approaching 
that of steel. 
these metals had proved to be equal to steel 
in strength. 


Forgings made from some of 


He referred especially to phos 


| phor bronze, manganese bronze, aluminum 


bronze and Stone’s bronze. The English 
admiralty, he said, had discarded the use of 
all the bronzes except phosphor bronze, and 
ordinary bronze or gun metal, consisting of 
tin, and 


87 per cent. copper, eight per cent 


five per cent. spelter. 


Regarding the corro- 
sion of steel boilers, he said : 


modulus | 


| with our present®knowledge of the trade, to | 


| suggested the advisability of using fresh 
water, not so much on grounds of cleanliness 
as of avoiding corrosion. This bugbear, how- 
ever, has proved, like many others, not to 
exist. Experience has shown that the steel 
boiler does not corrode any more rapidly than 
the iron one; and, as a matter of fact, the 
life of boilers made of steel is likely to be 
|very considerably longer than that of iron 
ones. The first steel boilers made by my 
| firm twelve years ago are working at their 
original pressure, under the inspection of the 
British Board of Trade and Lloyds, and they 
are likely to continue to do so for many 
years yet to come. I am, of course, aware, 
and would remind you, that this increase of 
length of life is due in no small degree to 
the better treatment accorded to them. The 
use of zine in the form of cast slabs or rolled 
sheets, especially in the earlier months of 
their life, has been the means of preserving 
boilers ina way not known before; and the 
general practice of causing the feed water to 
enter the boiler at a comparatively high tem- 
perature has also tended to increase their 
durability; but I repeat that under the same 
conditions the steel boiler shows no tendency 
to corrode any faster than the iron one, and 
the steel boiler has, besides, the advantage 
over the iron one of not developing blisters 
in the internal parts expvsed to flame, so that 
the patching of furnaces is a comparatively 
rare thing nowadays. 


* * * * 
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THREADING MACHINE. 


Concluding, the author said: 

In conclusion, I would beg to summarize 
by saying that in fifteen years the speed of 
steamships carrying passengers has been in- 
creased from 30 to 40 per cent.; the con- 
sumption of coal per horse-power has been 
decreased from 20 to 30 per cent., or say an 
average of 25 per cent.; the cost of a horse- 
power bas been decreased by almost a similar 
amount, and in some cases is but half of 
what it was in 1875; and the safety, comfort 
and convenience of the traveling public has 
been enhanced instead of sacrificed. These 
successes are largely due to the members of 
the [ron and Steel Institute, and the balance 
is due to the skill and ability of marine en- 
rineers; butit must not be forgotten that the 
whole has been backed by the enterprise and 
sagacity of the shipowners. 

- ape 

It is reported that Colt’s Armory, at Hart- 
ford, has secured the American rights for the 
Giffard gun, in which the magazine consists 
of a strong steel tube filled with carbonic 
When the 
arm is fired, the mechanism admits a drop of 
this liquid to the barrel behind the bullet, and 
the expansive force drives it out at a speed 


acid gas, liquefied by pressure. 


exceeding that attained by the use of powder, 
and with several other advantages of its own. 
It is said that $1,000,000 was paid for the 
American rights to the gun, 





The adoption of steel boilers naturally! Double Automatic Threading Machine. 





We give herewith an illustration of a 
threading machine which has some special 
features adapting it to cutting the threads 
on ‘right and left-hand nipples, plugs, or 
other articles of the kind, whether made of 
wrought, malleable or cast-iron. 

The head and the automatic closing and 
opening devices are the same as were illus- 
trated in these columns April 25 and October 
31, 1889, but the machine differs in being so 
constructed that one side can be used for 
right-hand threads, while the other is used 
for left-hand, or, when desired, both sides 
can be used for either right or left-hand 
threads. This, with the other features of the 
machine, which have been heretofore fully 
explained, give it great capacity, while ad- 
mitting of first-class work being done. 

It is adapted to such work as is done by 
the Westinghouse Air Brake Co., for instance, 
where they are in use, and for steam fitting 
establishments generally. The machine il- 
lustrated is what is called the 14’ machine, 
and they are made in sizes from # to 8” by 
the Capitol Mfg. Co., Chicago, Il. 

ee. - - een 

The only engine on the Maryland Southern 
Railroad ran off the 
track into a ditch last 
year, and there wasn’t 
sufficient money in the 
treasury to restore it to 
its former position. The 
motive power is now sup- 
plied by two horses, 
who make the round 
trip of eighteen miles, 
from Hughesville to 
Brandywine and back 
in eight hours, when the 
mud is not very deep. 
The problem of working 
the railroad, after the 
loss of its engine, was 
solved by George Chap- 
pelear, a merchant of 
Hughesville. He got 
one of the old cars and 
attached two  whipple 
trees to it, to each of 
which he hitched a horse. 
At one place there is a 
high trestle bridge. 
Hlere Mr. Chappelear 
unhitches the horses, 
under the 
bridge, pries the car over 
it with a crowbar, and 
then re-hiiches the mo- 
tive power. Mr. Chap. 
pelear has undertaken to 
haul 4,200 
canned goods from 
Hughesville to Brandy- 
wine, and so his fellow- 
citizens have once more 
got, by his patriotic 
enterprise, the railroad facilities of which 
they were deprived for a time.—The Suv, 


leads them 


cases of 
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A Kankakee, IIl., dispatch says: ‘‘ Au- 
gust Gresens met with a horrible death yes- 
terday in a peculiar accident. He was en 
gaged at the castor oil mill in cleaning the 
inside of a large 
being dark, he took a lighted lamp with him. 


The gasoline ignited and caused an explosion. 


tank with gasoline. It 


Gresens was horribly burned and his clothes 
set on fire. His lungs were entirely burned 
out by the fumes of the gasoline which he 
breathed.” 
te 

There is a proposition to construct an 
atmospheric railway 34 miles long up the 
Jungfrau. According to the plans there 
will be two parallel tunnels nearly 10 feet 
in diameter, finished cylindrical and pro 
vided with rails for the cars; the cars will be 
cylindrical, and will be forced up the incline 
by compressed air operating against their 
ends. 


liga 
Mr. Wm. Porter, of Brooklyn, N. Y., bas 
been appointed general manager of the 


Chester Foundry and Machine Co., Chester, 
Pa 





























































































AMERICAN 


MACHINIST 





[Ocroser 30, 1890 














Lathe Improvements. 
By A MECHANIC. 


In an old-time shop where I served an ap- 
prenticeship there were two swivel-head 
lathes. I believe these are the only ones of 
the kind I have ever seen, and I must say 
that I did not fall in love with these two. 
Mr. Sweet says that a swivel-head lathe can 
be more easily kept in line than others. 
These two were got approximately in line 
with great difficulty. The trouble we found 
was this: We could never tell when these 
lathes were set right. 

It is not a very accurate way of testing the 
alignment of a lathe, by boring a hole with 
a long, slender boring tool. A great many 
men will bother a long time trying to get a 
straight hole, and at last will set the head 
over a little, when really the trouble is in the 
boring tool. At last they are successful, and 
so as to know the location of head-stock that 
they had the best luck with, for the next job, 
they make their own private mark. The 
next man does the same thivg, and some, 
when boring a taper hole, make a mark. 
It is a tine job to set the head correctly 
enough for common work, even when we 
have fine, well made lines, but when we 
have a hundred lines of all grades, from a 
fine line to a cut with a dull cold chisel, and 
a bruise of a round pene hammer, and when 
we do not know which are the correct ones, 
and if we did know, probably we could not 
set to them, the difficulties are great. 

One of these lathes was about 50 inches 
swing, and the bed was about 25 feet long. 
The tail-stock was made to slide over in 
the ordinary way for turning tapers, and this 
had the usual number of scratches. This 
lathe was not so easily handled, while ex- 
perimenting to get things in line, as a small 
one would be, and there was surely trouble 
at each end, sometimes. A good suggestion 
might be to have a blank book and lead pen- 
cil hanging in a convenient place, with a 
request that when a new mark is made it be 
numbered, and the number be written in the 
book, with name, age aud experience of 
the workman, and under what conditions 
this mark was made. Of course some of 
these difficulties with lines might be over- 
come in a well-regulated shop, but I have 
never seen anything different from what I 
have described, and I think I have worked 
in some of the representative shops in this 
country. I do not see the need of a swivel 
head, if we have to have a taper attachment 
besides. It is getting to be pretty well re- 
cognized that setting the centers out of line 
is not a good way to turn tapers; it is also 
getting to be recognized that a compound 
rest is needed. If we have also a swivel 
head we will have too many ways of boring 
taper holes. 

It is true that there have been a great many 
taper attachments designed that are not good, 
but it is possible and perfectly practicable to 
make one that no faultcan be found with. I 
show in the sketch one of the oldest plans of 
arranging the taper attachment. We can 
eliminate most of the back-lash in this one, 
if we work right. The back-lash in the cross 
screw, in its fit in the nut, is the greatest 
source of trouble. The looseness in the bear- 
ing B of course can be taken up. When 
turning a taper, small end to the tail-stock, 
if the cut isadjusted by drawing the tool out, 
the back-lash in the nut, marked P, will be 
taken out 

In boring a taper hole in the usual way 
(large end out), if the cut is adjusted by 
pushing the tool in, the back-lash will also 
be taken out, but these are very awkward 
ways of adjusting cuts. It has been quite a 
while since I saw such a taper attachmert, 
and I make this plan from memory, but I 
believe the bar C passes quite close to the 
tool block. It seems to me a clamp can be 
provided very easily, so that when the cut is 
adjusted the bar C can be clamped to the 
tool block. The proper way to have a taper 
attachment, I think, is in combination with 
a compound rest, so the lower slide can be 
made fast to the sliding block on the taper 
bar, and the cuts adjusted with the com- 


I believe the head-stock should be cast on 
the bed, if for no other reason than for 
cheapness. Sometimes in a small shop it is 
found desirable to set the head up on blocks, 
but I believe, usually, the head is never dis 
turbed. I always thought that the reason 
why the head is made a separate casting is 
because it can be planed together with the 
tail-stock on an arbor, to fit ways, and so get 
the two spindlesii line. There is no need of 
doing it in this way ; there are other ways that 
are cheaper and more accurate, and can be 
used with the head on. I made the 
remark to a shopmate some time ago, that I 
thought the head-stock might as well be cast 
on. He said if he were building lathes he 
would not dare to make any radical changes, 
for it would take too long to convince people 
that the changes were good. This is very 
true. A man may step boldly out of the 
well-trodden tracks, by making some radical 
change ; others will quietly look on, and if 
his undertaking is successful they will copy; 
if not, it is the usual ‘‘I told you so.” 

I have thought it might be a good plan to 
chill the outside ways in the mold, and 
finish by grinding. I am not prepared to 
say if this would be practicable, but I think 
if done in this way it would be a great im- 
provement. Some makers now make a long 
carriage. I believe it would be an improve- 
ment to make the carriage longer than it is 
ever made now. It need not maintain the 
same size all the way, but might be made in 
the form of a good heavy guard; this would 
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worm, and vice versa, so there would be no 
possibility of having a smash-up, by getting 
both in together. 
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reat Britain. 


The Trades Unions of G 


There are not many Americans who have 
an adequate idea of the number and power 
of the British trades unions. The rapid de- 
velopment of these organizations furnishes 
an exceedingly interesting study. Tbe law 
known as the Trades Unions act was passed 


by Parliament in 1871. Under this law 
labor unions were recognized as legal. The 


class legislation which had hitherto been sv 
hostile to them was repealed. 

The effect was at once apparent. All 
over the United Kingdom workingmen began 
to organize on a scale previously unknown. 
Sixty-six trades unions were registered in 
the first year after the Trades Unions act 
became a law. There are now more than 
two hundred legally registered trades unions 
in Great Britain enjoyiag important rights 
and privileges under the law. The number 
of unregistered and less important unions is 
much greater, but many of these are merely 
small local societies. 

It has been the custom to regard the trades 
unions as societies of workingmen organized 
merely for the purpose of encouraging 
strikes and bringing them to a successful 
issue. So far as the great majority of 
British trades unions is concerned, this idea 
is grossly unjust. The expenditure of effort 
and money in the support of strikes is com- 

paratively unimportant in most of these 
organizations, in comparison with the ex- 
penditure for membership benefits. Toa 
large extent these unions act as mutual 
benefit and insurance societies. They 
support members who are thrown out of 
employment; they pay stated sums in 
case of sickness or accident; they have a 
fund in many instances for the support 
of members who have become too old to 
labor; they provide orphan funds, ‘‘ legal 
defense ” funds, emigration funds, funeral 
funds, funds for the transportation of 
members from place to place in search of 
work. There is hardly an emergency 
that can arise in a workingman’s life, in 
which money is needed, that is not pro- 
vided against in some of the British trades 








unions. 


The amount paid out in support of 





LATHE IMPROVEMENTS, 


and hard ways would well resist wear. The 
split taper boxes would be good, if we 
make provisions to prevent great wear on the 
ways, a new set of boxes, after the old ones 
have got worn, will restore the spindle to its 
original position, and we will still have an 
accurate lathe. 

The spindle should be long and stiff, and 
be of hardened steel, or at least have hard- 
ened steel bearings, well ground and lapped. 

I should use brass boxes, and should ar- 
range to have the end thrust in each direction 
taken at one point, and should use (here) hard- 
ened steel and brass. 

I do not see the need of finishing the 
whole top of bed, but believe if the ways 
alone were finished, and the space between 
was well rounded out and painted, it would 
be just as good, and look better. 

It seems to me that the usual way of hav- 
ing the tail-stock rest on ways the same as 
the carriage is the best plan, for it acts as an 
additional tie to keep the side of the bed 
together. I think the tail-stock ought (un- 
like the carriage) to bear on the top of the 
ways as well as the sides. 

Would not the Sellers planer motion (a 
rack and worm) be a better motion for the 
carriage, as it would be moreeven? A rack 


and pinion motion is not good when we want 
to make a fine adjustment, as is the case a 
great many times now-a-days in squaring up 
work in the lathe. 

The same handle which locks in the nut for 





pound rest. 


screw cutting can be made to throw out the 





off the ways, and the large wearing surface; pended over $5 per member for sickness 


strikes is generally one of the smallest 
items in a trades union’s expenditure. 
Thus the union known as the Operative 
Stonemasons’ Society expended in 1888 
about ninety cents per member in what 
is known as ‘traveling relief.” It ex- 


and accident benefit; it expended over $2 
per member for the support of old and 
worn out stonemasons belonging to the 
union; it expended $1.10 per member in its 
funeral fund; and it expended only eight 
cents per member in the support of strikes, 
The Amalgamated Society of 
and Joiners paid out, during the same year, 
an average per member of $6 for relief for 
the unemployed; of about $3.60 for the sick 
and injured; of about ninety cents for the 
‘superannuation fund,” and of sixty-three 
cents for funerals. Yet its strike expendi- 
ture for the year only equaled its expendi- 
ture for the item of superannuation. 
The whole expenditure for strikes in 1888 of 
thirty-nine British trades unions, having a 
membership of over two hundred and seventy 
thousand, averaged only fifty-nine cents per 
head. 

The British trades unions are really gigan- 
tic co-operative and insurance organizations. 
They exist, asa whole, not for the purpose 
of stimulating and cncouraging strikes, but 
for the purpose of making life more endura- 
ble for the British workman. They have 
fallen, in some instances, into the power of 
designing and selfish leaders, and bave then 
been perverted into mere striking machines, 
But asa rule they have been beneficent or- 
ganizations, and immeasurable helps to the 
workmen of Great Britain.—Mail 
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LETTERS FROM PRACTICAL MEN. 


Pumps—A_ Straightway Valve — Red 
Lines on Blue Prints. 
Editor American Machinist : 
It isa very usual thing, when figuring on 
the amount of water to be delivered by a 
pump, to allow for slip, up to as much as 
25 per cent., and yet it by no means follows 
that such an allowance is by any means 
correct. 
Water, like every other ponderable sub- 
stance, possesses the quality of ‘‘ inertia,” by 
which I suppose 
we all under- 
stand that it 
cannot instantly 
be set in motion, 
4——\ nor can it in- 
stantly be stop- 
ped moving when once in motion. When 
we have to design a pump or think over 
the action of an existing pump, we must 
bear in mind this quality of inertia. 
In Fig. 1 we have a type of pump known 
as the lift and force pump. The rising of 
the piston draws water in at A, and delivers 
itat B. The piston is probably worked by 
a crank, and starts in motion gradually, so 
that no vacuum forms beneath it, but the 
water closely follows it, until at half stroke 
the maximum rate of speed is attained, and 
the piston begins to travel more slowly. 
Does it follow that the water will also follow 
at the diminished speed? By no means 
necessarily. The advancing stream in the 
suction pipe A tends to continue ia. mo.ion 
at the maximum velocity, and it is quiie 
possible that it may thus exert a pressure 
within the pump bar- ‘ 
rel of such an intensity 
as to overcome the 
pressure against the 
valve B, which will 
be forced open and 
allow an escape into 
the discharge pipe, 
while yet the pump 
bucket is rising. It 
would thus occur that more water would 
be discharged by this pump than actual cal- 
culation would show to be possible apart 
from this ‘‘ inertia” action. 

Taking this view of the matter, it would 
then appear to be sounder practice to design 
a pump with the valves placed asin Fig. 1, 
than as in Fig. 2, which latter plan would 
involve a change in the direction of the 
water flowing through the pump. 

In a recent test of a water supply, the 
pump used by me had ata certain speed a 
figured output of 25 gallons, and yet it 
showed 380 gallons. Allowing something for 
errors of observation, I was convinced that 
something considerable was due to the con- 
tinuance of flow during back siroke. The 
pump was a plain suction pump of 6 inches 
diameter, with a 38-inch suction pipe, and a 


1 leather-packed bucket 


of the type of Fig. 8, 
ee 

















with an opening 
through the bucket. 
In this type of plain lift 
pump, the column of 
water is always moving 
upward, and when 
rapidly worked there 
isa flow of water dur- 
ing the down stroke of 
the bucket, which quite considerably aug- 
ments the amount of duty. Knowing this, 
we may easily perceive the importance of 
making the down stroke of a pump bucket 
—. e., the uplifting of the handle in a com- 
mon pump—as rapid as possible, and giving 
also a fairly large opening througb the 
bucket, in order that the down stroke of this 
may as little as possible press back upon the 
advancing column of water, and so reduce 
the output. 

The action of the water ram teaches us 
that there is considerable energy in the flow 
of a body of water ina pipe, which shows 
itself when an attempt is made to suddenly 
stop such motion, and, in the ram, is utilized 
as a means of raising waterin small quanti- 
ties, often to considerable elevations. 






Eig. 3. 








Hard coal weighs 56 lbs. per cubic foot. 





Ivis precisely this same action in a pump 
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which keeps a continuous though fluctuating 
flow through the foot valve or suction clack 
of a pump, or at least a flow through the 
valve for a portion of the time during which 
the bucket is being lowered. 

I am frequently meeting with examples of 
the failure of pumps to act, which are put 
down to anything but the correct cause. 
Only this week a double-acting pump re- 
fused to work properly, and puzzled every 
one. A short inspection revealed the fact 
that, when freshly set to work after a period 
of rest, it would work all right; then the top 
of the barrel failed to act. Of course, the 
pump being vertical, the top suction valve 
was about a yard above the lower valve, and 
as the water level fell in the well under the 
draught of the pump, it fell below suction 
distance, and the upper side of the piston 
would very naturally fail below the lower 
side. The remedy was simply to lower the 
pump to within proper working distance of 
the water level; and yet, though the action 
of the pump itself plainly demonstrated this 
fact, it had not been perceived. In _ this 
case, unlike a recent case where a suction 
pump had only a loose block for a bucket, 
there was a good double leather bucket. 

In a third case I found a pump complained 
of, which was equal to nearly twice its duty, 
and oply required to be reduced in speed. 
In this case a matter of half an hour served 
to demonstrate that at half speed its output 

yas Within ten per cent. of the full speed out- 
put. Obviously the proper speed to recom- 
mend was ten per cent. faster than half the 
present speed. 


The accompanyivg rough sketch, Fig. 4, 
will serve to give a general idea of a straight- 
way valve for very high-pressure steam, the 
object of which is to provide the usual clear- 
way sought in this type of valve, in order to 
avoid cutting aud destruction.of spindles, 
etc., and to insure absolute tightness. For 
this purpose the two valves or closing plates 
are carried by swivel joints upon a central 





Vig. 4. 


ball, and this is capable of being raised or 
lowered by a screw. My sketch does not 
show it, but when screwed down the arrange- 
ment takes the form of a toggle joint, and 
coasiderable pressure is thus brought upon 
the closing plates, which are obviously per- 
fectly free to seat themselves evenly, and 
give all possible tightness. 

Of course the inclined faces of the seatings 
assist in rendering the action more perfect. 

Soda certainly makes yellow lines on blue 
prints, but if red lines are wanted, a mixture 
of aniline red ink and soda will give a bril- 
liant red line, far superior to the dingy red 
obtained by plain red ink upon the blue 
ground. No doubt lime and red ink would 
serve equally well, but the lime is new to me. 
Perhaps there are other similar alkalies which 
would prove better than soda. 

W. I. Boorn. 

An Extension Micrometer Caliper, 
Editor American Machinist : 

Noticing the article contributed by ‘‘A 
Mechanic” in your issue of Oct. 16, on a 
‘*Proposed Micrometer Caliper,” I would 
say that a micrometer of that style and capac- 
ity has been patented by a Mr. Smith, who 
was foreman at the Graphophone Works 
when in this city, and is now in charge of 
the manufacturing of the Driggs Sbroeder 
breech-loading cannon at the Colt Armory. 
I understood from him that the calipers 
were being made by a New Haven party 
over a year ago, and they should by this 
time be in the supply stores. 

One of the features of the caliper is the 


in which the inch divisions are 


manner 
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obtained, which is by having a separate pair 
of hardened steel bushings for each inch— 
the sliding jawis held in place by a bard- 
ened dowel or pin pushed through these 
bushings. This method distributes the wear 
over so large a number of holes that it is not 
appreciable. The model I saw had been in 
use for a long time, and although great 
accuracy Was not claimed for it, it was suffi- 
ciently accurate for most work. Of course 
you will understand that there are a row of 
six steel bushings in the bar, and also six more 
in the jaw to match them. There is also an 
improvement in the screw, I believe—a very 
short one being used, and the nut being 
sufficiently long to allow of inch measure- 
ment. 

I would like to know who holds the patent 
on the covered screw. Brown & Sharpe 
and Starret both use it, and it is also used, I 
believe, on this 6-inch micrometer of Mr. 
Smith’s. 

If I am not mistaken, one of Smith’s 6-incb 
micrometers has been in use for some time at 
the Winchester Gun Worksin New Haven,and 
has given good satisfaction. © MACHINIST. 

The Lathe and its Spindle, 
Editor American Machinist : 

It is to be hoped that the lathe question 
now Under discussion in your columns may, 
instead of being a ‘‘hornet’s nest,’ prove to 
bea well-filled apiary, and that all will en- 
joy and receive profit from it. 

First a word in reply to Mr. Gleason. In 
offering my ‘‘ Sugg:stions on Machine De- 
it is not my purpose to discuss the 
merits of some makeshift arrangement to be 
used but once in a country job shop, but to 
bring out more forcibly some of the points 
that are essential in machines to be used for 
manufacturing. 

It may be humiliating to have to refuse 
one small piece of job work for want of 
tools, but how much better would he feel 
with his lathes that he could ‘“ yank off the 
head-stocks,” if in trying to obtain a large 
order he found that his competitors had 
lathes with solid bed and head-stock, and the 
rest of the lathe to match, which could do 
twice to four times as much work, and, as he 
expresses it, ‘‘ the Simon pure got there.” 

In all shops the makeshift is at times a 
necessity, but it should not be the prime 
feature of the shop. 

Mr. Sweet, in his criticism of my article 
on lathe spindles, errs in regard to my com- 
parison. In the article referred to are 
shown two spindles—one of his 16” lathe, 
and the other of a17’ lathe that was built 
within a year, and a 20’. I had no 
drawings of a spindle for a smaller lathe that 
was in actual usé, or would have taken a 13” 
or 15” lathe spindle to make the comparison. 

In mentioning the difliculty of fitting the 
face-plate to his spindle, I should have said 
to the two tapers and shoulder. 

If, as he says, it is but two parts of one 
taper, it is little better. I have never seen 
the spindle, and my information is derived 
from the AMERICAN MAaAcuinist for June 6, 
1889, where Professor King says, ‘‘ The face- 
plate is not fitted closely in the thread, the 
fit coming at the two tapers and shoulder.” 

Mr. Sweet seems to think that the method 
of fitting the face-plate which I advocated is 
no better than the ordinary, ‘‘ only that it 
admits of a short screw.” I see no particular 
benefit, per sc, in having the screw short, ex- 
cept as it allows the chuck to be nearer the 
bearing. I do, however, see a very great 
advantage in having the collar of large di- 
ameter faced, and the end of the spindle 
turned with the spindle in its bearings. The 
part which is to center the face-plate should 
be turned .01” larger than the diameter of 
the thread. The face-plate should and can 
be easily bored and faced to accurately fit 
this part. The thread should be a very 
loose fit, only as long as is necessary for 
strength, leaving the part that centers the 
With the 
spindle made in this manner the chuck will 
be accurately centered, will run true, and 
may be removed and returned to place, and 
continue to run true. 

One of the worst things about a lathe to 
try the patience of a workman is the fine 


not 


face-plate as long as possible 





thread that is usuaJly cut on thespindle. I 
see no reason whatever for cutting a finer 
thread than the United States standard for 
bolts, yet I have in mind a 21” lathe built by 
one of the leading machine tool builders of 
this country, with the spindle 4” diameter 
and the thread 6 to 1’, or twice the United 
States slandard. The result is that every 
time the workman wishes to remove the large 
face-plate he takes his hammer and strikes 
the hub of the face plate until it is stretched 
enough to be unscrewed. One can easily 
imagine how long this face-plate will continue 
to run true. D. C. WoopWARD. 


Brimstone for Setting Engine Beds, 
Editor American Machinist : 

In Question 402, C. M., of Yonkers, N. Y., 
asks concerning something that expands in 
cooling, to be used for bedding his engine 
bed. I have seen sulphur (stove brimstone) 
used in setting some woodworking ma- 
chinery. It was poured under the bed in a 
molten state and allowed to cool. I cannot 
speak of its expansion or contraction, but 
there was an occasion to move a mortising 
machine, and I noticed the sulphur had re 
ceived a perfect impression of the bed of 
machine. I hope this may be of some use to 
your readers generally, and to C. M. in par- 
ticular. Wo. Newton. 

[Brimstone is very frequently used in set- 
ting engine beds, and where there is a fair 
amount of surface in contact it answers #£d- 
mirably. But it will not expand in cooling. | 























Russom’s Micrometer Caliper. 


We present herewith illustrations designed 
to show the construction of a micrometer 
caliper which is intended, besides performing 
the ordinary functions of such a tool, to 
answer for other purposes, not, so far as we 
know, previously served. Fig. 1 
side view of the tool, illustrating its applica 


shows a 
tion to the stem of a surface gauge, while 
Fig. 2 gives a sectional view, showing its 
internal The of the 
micrometer () is solid with the bow or frame, 
which 


construction, barrel 

and is bored to receive the sleeve ./, 
is pinned to its position pear its lower end, 
while at the other end are the internal threads 
which constitute the nut in which the screw 


works. The sleeve nut is split through the 


threads, and for some distance below them, to | 


allow of its being closed to compensate for 
wear, this closing being accomplished by 
means of the ring //, which is tapered inter- 
nally to fit the end of the nut and threaded 


externally to fit the barrel B, notches being | 
provided in its upper edge for a small wrench 


by which it may be turned. As will beseen, 
the threads of the screw are entirely covered, 
and protected from dust or accidental injury, 
no slots being exposed for the entrance of 
dust, even when the caliper is opened to its 
full extent. 





The screw @ is so fitted as to be turned to 
compensate for wear in the usual manner, 
but is made short enough to give room for 
the insertion of the contact piece g into the 
frame behind it. 

In the upper end of the measuring screw is 
a corresponding piece d’, both pieces being 
hardened, and of such length that when the 
micrometer is closed the distance from one 
extremity to the other of these pieces is some 
definite number of inches ; four inches for a 
one-inch caliper. As the ends of the pieces 
are rounded, they serve for internal caliper- 
and by having 
an extra piece g, one inch longer, to six inches. 

The back part of the bow or frame being 
fitted to goon the stem of a surface gauge, 
enables the contaet piece d’ to be used for 
gauging the height of tools when setting 
them in the planer, so that where one part of 


ing from four to five inches ; 


a piece of work is to be a certain exact dis- 
tance higher or Jower than another part, the 
tool can be accurately set to produce the re- 
quired result. The caliper can also of course 
be put on the stem, the other end up, when 
the contact piece d’ can be used directly for 
the measurement of the height of surfaces. 
A hole is also made through the knurled por- 
of A, in which an ordinary surface 
gauge needle can be placed, and it can then be 
adjusted by the movement of the screw. 

As will be seen, these new features of the 


tion 


caliper do not in any way interfere with its 
use in the ordinary manner, the bow being 
light, yet stiff, and fully as convenient for 
handling as any other form. This 
caliper has been patented by Mr. 
C. H. Russom, 90 Pearl 
Brooklyn, N. Y. 

om 
Aluminum for Improving Steel. 


street, 


Frederick Abel described 
the experiments of Keep, Riley 
(James), Hadfield, Stead and others, 
the 
Some 


Sir 


in 





as to the use of aluminum 
production of steel castings. 
difference of opinion exists as to 
the value of the metal for improv- 
ing the quality of steel. Sir Fred- 
erick Abel says: ‘* The iufluence 
of aluminum, when used in small 
proportion, upon the properties of 
gray and white cast-iron, is also of 
considerable interest, especially its 
effect in promoting the production 
of sound castings, and of modify- 





ing the character of white iron in a 
similar manner to silicon, causing 
the carbon to be separated in the 
The probable 
beneficial connection of aluminum 
with the industries of and 
steel, naturally directs attention to 


graphitic form, 


iron 


the great practical importance, in 
the same direction, which has lately 
been acquired by certain other 
|metals, which, for long periods succeeding 
{their discovery, have either been only of 
| purely scientific interest and importance, or 
|have acquired practical value in regard to 
their positions in a few directions quite uncon- 
Thus, in- 
| terest attaches to the influence of the metals 


| manganese, 


| nected with metallurgy. great 


chromium and tungsten upon 


| the physical properties of steel and iron.”— 
Tron and Steel Trades Journal. 





: <a : 
The fact that there was a breakdown of 
|the machinery of the Newark in her pre- 
liminary trial to that the en- 
gines of a warship ought to be put to the 


goes show 
severest test before the vessel is put in com 
mission. The breakdown occurred, it ap- 
pears, when the vessel was steaming at the 
moderate speed of 164 knots, and necessi- 
tated her putting back to the shipyard. Such 
mishaps are likely to occur, but’ their occur- 
rence at an inopportune time ought to be 
guarded against, as far as possible, by the 
severest tests in the beginning. 

ee 





The name of the magazine formerly known 
as House Painting and Decorating, published 
at Philadelphia, Pa., has been changed to 
Painting Decorating. The October 
number is particularly fine in engravings and 
otherwise. 


and 
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For the Good of All. 


What may be made one of the most valu- 
able features of organizations of men engaged 
in the same trade or profession, is the help 
which such organizations may give in secur- 
ing for the various members, situations best 
suited to individual abilities, in other 
words, the filling of positions with the men 
best adapted to fill them. Not all positions 
in a given line of work or profession require 
just the capacity, and as 
men also differ in these respects, it should, of 


or, 


same abilities or 


course, be possible to so arrange things 
that 
suited to his personal abilities. 

It goes without saying that the best inter. 
ests of all concerned—employers as well as 


each man would have the place best 


employes—are served when this ideal condi- 
tion of affairs is most nearly approached. 

It is roughly attained by what may be 
called the process of natural selection and the 
survival of the fittest, but that it 
pletely and uniformly attained is proven by 
the fact that we are continually finding men 
holding positions for which they are unfitted, 
and, on the other hand, men in positions seve- 
ral sizes too small for them. 

Taking the National Association of Station- 
ary Engineers for instance. A member of this 
association may be in charge of asmall steam 
plant where there is little or no chance for de- 
velopment, and where it is seen that the limit 
of advancement has been reached, in all 
human probability, the engine being a small 
plain slide valve affair, and everything about 
the plant of the simplest and most primitive 
description, and altogether likely to remain 
The man in charge of this plant may be 
ambitious and progressive, and may study 
the subjects of automatic and condensing 
engines, with other matters pertaining to a 
higher plane of work, but the time will come 
when, if he advances any further, he must do 
it in a larger position, where he will have an 
opportunity for putting into practice the 
knowledge he has gained. When this time ar- 
rives, it is not only his privelege, but a duty 
which he owes to himself, and to those whose 
fortunes have been thrown in with his, 
seek, and if possible secure the advanced posi- 
tion, and the individual or the orgavization 
which helps him to do it is not only doing 
hima favor, but 
help along the progress of the world in general. 


is not com- 


so, 


to 


is also doing something to 


The helping of such men to rise in their 
legitimate work of 
such organizations as we have spoken of. It 
helps them by its discussions, lectures, library, 
etc., to qualify themselves for the highest 
places, and when so qualified it is right and 
proper to help them to their possession, 

We know of a case in which one of these 
progressive and ambitious engineers, in charge 
of a small plant, spent his spare moments in 
fitting himself for something better, and after 
doing everything which seemed possible to im- 
prove the condition of the plant and its effici- 
ency, finally asked permission of the proprietor 
(an excellent business man, Rnd a gentleman, 
by the way,)to drill and fit the cylinder of the 
engine for the application of the indicator. 
His request was refused, on the ground that 


chosen vocation is the 


the cylinder might be injured. It was, of 
course, evident that at that moment our 
friend had arrived at the point where he 


must either come to a standstill and allow the 
operation of petrifaction to begin, or seek a 
new place. The new place was found some 
time after, where an automatic 
engine was to be cared for, 


condensing 
and where the 
indicator would not only be allowed, but was 
required to be used, and the new place was 
found for the man, and the proper man found 
for the place, directly through the channel of 
the N. A. 8. E. 

The influence exerted the 
was objected to by some of those interested 
in the but we that such 
things it all similar associations are 
doing some of the best work that it is possible 
for them to do. 

The American Society of Mechanical En- 
gineers does the same thivg in a regular and 
systematic way, 


by association 


case, believe by 


and 


by sending out to members, 


at frequent intervals, lists containing brief 


descriptions of positions open, and of men 
seeking positions in the mechanical engineer- 





ing profession, and it encourages men who 
have occasion to employ the services of me 
chanical engineers to apply to the society for 
them, and when they do so an effort is made 
to find the right man for the place. 

Where this work is 
systematic 


done in such a 
manner, and in a to elimi- 
nate the personal element as much as practi- 
cable, it is, of course, a fact that the chief officer 
to whom may come 
a request to namea proper man for a given 
responsibility 


not 
way 


of the local organization, 


position, has a considerable 
thrown upon him, and he may use his power 
for the lasting good or to the serious detriment 
If he allows no personal 
him in the least, 
but recommends the man among the mem- 
bership who has actually shown the _ best 
qualifications for the given place, the result 
in the long run but be beneficial to 
the men individually, to the organization as 


of the association. 
consideration to influence 


cannot 


such, and not less so to employers. 
Conceal No Dangers. 


The ofticial report made by Dr. MacDonald 
to the Governor of the State of New York, 
on the execution of Kemmler by electricity, 
is entirely devoid of those sensational features 
with which the newspapers succeeded in 
horrifying a good many people. This, of 
course, would be expected to be so in any 
event, but it is made more than ever plain 
that some of the papers took especial pains 
to make their reports as sensational as possi- 
ble, either for the reason that sensational 
reports are more salable than others, or for 
the purpose of sustaining the previous asser- 
tions regarding the uncertainty of electric- 
ity as an agent of execution. 

Dr. MacDonald’s report by no means 
proves, nor is the assertion made by him, 
that execution by electricity is preferable to 
any other method, for that, of course, will 
always remain a matter of opinion; but we 
think the report does show, as he asserts, 
that ‘‘it is the surest, quickest, most effi- 
cient, and least painful method that has yet 
been devised.” 

Among his other recommendations is one 
that ‘‘the engine and dynamo should be 
especially constructed for the purpose, and 
be capable of generating an electro-motive 
force of at least 3,000 volts, in order to in- 
sure the maximum voltage necessary, and at 
the same time cause no injustice to any 
electrical lighting company, such as is likely 
to be the case so long as commercial dj namos 
are used in executing criminals.” 

Of course it is entirely unnecessary to con- 
struct a special engine to drive a dynamo for 
the generation of such a current, and we 
believe it is equally unnecessary to construct 
a special dynamo, so far as the mere genera- 
tion of the current is concerned. The con- 
struction of such special machinery can do 
no harm, however, unless by that means it is 
made to appear that machinery used for 
commercial purposes cannot by any possi- 
bility kill, when, as a matter of fact, it can 
and will kill, unless the conditions which 


favor its killing are strictly avoided. Safety 
in the use of dangerous machinery of any 


kind lies in a full recognition and under- 
standing of its danger, and the adoption of 
proper precautions. 

If every man in charge of a steam plant 
could be convinced that all the boilers from 
which there was any danger of explosion 
were of some other type than those presided 
over by himself, the number of fatal explo- 


sions would be very much greater. It 
is in the full knowledge that boilers will 


explode and kill, unless looked after, 
the greatest safety lies. 

There are-thousands of children who are 
allowed to use the fatal toy pistol, with its 
innocent looking caps of paper, which, ex- 
ploding, pierce the skin of hands or face, 
and cause blood-poisoning, simply because 
their parents believe that the dangerous toy 
pistol of which they have heard is some 
other kind, and a much more formidable 
appearing weapon. Let special electrical 
machinery be used for executions if any- 
body’s peace of mind is to be promoted there- 
by, but let it be fully understood at the same 
time that an electric current of certain char- 


that 


acter and voltage will kill, no matter by what 
machinery it may be geverated, for it is only 
by such understanding and precautions taken 
against them that unnecessary accidents can 
be avoided. 

—_+>o—__—_ 


Explosion of Locomotive Boilers. 





While it has not been noticed that railroad 
smash-ups are becoming any less numerous, 
it is an undoubted fact that explosions of 
locomotive boilers are getting more common. 
The record of the past three months will, 
we should say, beat any previous record in 
that line. The record for letting go of saw- 
mill boilers, and the boilers of threshing 
machines, has not been reached in the in- 
stance of the locomotive, but good progress 
has been made towards reaching it. Loco- 
motive boilers are built, as a rule, with a 
fairly large margin in the direction of safety. 
There is no reason in the world why this 
should not be so, because the weight is needed 
to provide traction. But locomotive boilers 
are hard worked. In comparison with their 
size a large amount of water is evaporated 
in them, fires are strongly urged, and the 
accumulation of impurities is correspondingly 
great. As a consequence, it might be ex- 
pected that the life of a locomotive boiler 
would be short. 

We believe that, so far this summer and 
fall, the explosion of locomotive boilers has 
been mainly due to an intention to keep 
them in service too long. When such metal 
as boilers are made of is submitted to in- 
termittent bends and twists, it is weakened 
thereby, and after years enough of this 
weakening process, it will refuse to hold. A 
boiler so constructed as to receive the mini- 
mum distortion as between pressure and no 
pressure, will last the longest; one that has 
the maximum distortion, even though the 
original factor of safety is large, very quickly 
decreases this factor. No doubt the recent 
increase in explosions will lead to the con- 
demning of a good many locomotive boilers 
that have, so far as safety goes, outlived 
their usefulness. It ought to lead to such 
aresult. It costs less to tnrow away a de- 
cayed boiler than it does to pay the expenses 
of an explosion, and it is more reassuring to 
the public. 


_—-- 


The American Society of Mechanical En- 
gineers is doing a good work in calling the 
attention of Congress and of the people to 
the fact that this country has not yet recog- 
nized in a proper manner the services of 
John Ericsson. Upon the death of Ericsson 
a committee composed of eminent engineers 
—with Professor Thurston as chairman— 
was appointed by the council of the society 
to take steps to secure, if possible, some 
proper recognition of Ericsson’s services. 
The report of this committee took the form 
of a memorial to Congress, which was 
adopted by the society at its Cincinnati meet- 
ing last May. It has now been published in 
the form of asmall book, which we hope 
may 
some 


prove to be an assistance in securing 
action by Congress which will be a 
proper and fitting recognition of the services 
which Eriesson’s genius enabled him 
render, The memorial, after recounting 
briefly what was accomplished by Ericsson, 
closes with the following words : 

‘* It is not the province of your memorial- 
ists, or of the society which they represent, 
to suggest as to the manner in which the 
country he so well served should, now that 
he is passed away, honor his genius, and hold 
in remembrance his life-long services. It is 
but ours to call the attention of Congress to 
the prominent part which he took in the 
preservation of our National Union, and to 
ask that such action be taken as shall not 
ovly properly recognize the value of his 
services, and shall place his name high 
among the roll of those who ably served their 
country, but also shall honor in so doing the 
profession of which he was so eminent an 
example, and which, more than all others, 
has, during the lifetime of this man, done so 
much to advance civilization, to bring about 
the reign of peace, and to enlarge and add to 
the comfort and happiness of mankind in 


to 





general.” 
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Literary Notes. 


MacFArRLANE’s FactLeGRAPH.—The facil- 
egraph consists of a sketch book com- 
posed of unruled and partially trans- 
parent paper. Accompanying the book, and 
contained in a pocket of the cover of it, are 
one or more cards, which are cross-ruled on 
the one side, forming squares of various 
graduated dimensions in standard measures 
of length, the other side being cross-ruled in 
a similar manner, but in addition has also a 
number of graduated concentric circles, and 
quadrant divided into degrees. Selecting 
a suitable card, and placing it under the par- 
tial transparent paper, permits of the lines 
being traced, and by inverting the card, 
circles and angles may be traced, and in this 
way comparatively perfect sketches to a 
scale can be made without the use of in- 
struments. The books and cards can be had 
of the dimensions 9x12 inches, and 7x9 
inches. The cards are ruled in eighths, 
tenths, and twelfths of an inch, also in centi- 
meters and millimeters, and it is the intention 
to publish cards of mathematical and other 
curves. The books and cards are published 
by E. and F. N. Spon, 12 Cortlandt street, 


(jes asuene 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initvals 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 














(414) F. S., New York, writes: Please let 
me know where I can get a drawing of a 
beam epgine. A.—You will find illustra- 
tions of beam engines in books treating on 
the steam engine. But if you wish to 
obtain a good working drawing we see no 
other way than to get it from a firm which 
builds this class of engines. 


(415) H. P. G., San Francisco, Cal., asks : 
Is there any book which treats on the Corliss 
engine, and from which I can learn how to 
lay out the valve motion without using a 
model? If such a book is to be had please 
let me know where I can get it. .4.—Corliss 
Engine and Allied Steam Motors, by Tolhau- 
sen, will probably give you the information 
you seek. The price of the work (two vol- 
umes) is somewhat high—$21.00. You may 
obtain it from any dealer in scientific books. 


(416) 8. L., Brutus, Mich., asks: Is a me- 
chanical method known by which one weight 
can be raised the same distance as another 
of the same heft runs down? If so what is 
the method? A.—If you mean to ask 
whether one weight will raise another of the 
same heaviness, we answer, no. Two equal 
weights will balance each other, but one 
cannot move the other, because friction will 
prevent motion. 2. Has perpetual motion 
been discovered? A.—No, and never will 
be; perpetual motion is an impossibility; do 
not waste your time in trying to discover it. 


(417) F. N., Lucan, Canada, asks: How 
many square feet of grate surface will I re- 
quire for a boiler 14 feet in length and 55 
inches diameter, with 67 flues 3 inches dia- 
meter? A.—Width of grate, 64 inches ; 
length, 60 inches ; this will give 26.6 square 
feet of grate surface. 2. Please tell me what 
will be the difference in placing a steam 
gauge below the water line instead of above 
it. A.—A steam gauge placed above the 
water line will indicate the pressure of the 
steam alone; anda steam gaug» placed be 
low the water line will indicate the pressure 
of the steam plus the pressure due to the 
height of a column of water from the steam 
gauge up to the water level. 


(418) J. S. B., Ithaca, N. Y., writes: 
Please tell me which is the best way to clean 
out a small vertical boiler that has no hand- 
holes. The boiler is about 36 inches high, 
19 inches diameter, and has 36 tubes 14 inches 
diameter. .A.—AlIl boilers should have hand- 
holes to facilitate cleaning; we should there- 
fore advise you to cut in at least two hand- 
holes near the bottom of the shell—three will 
be better—and one hand-hole just above the 
crown sheet; and then wash the boiler out 
by means of a hose. The hand-holes should 
be cut oblong and covered with plates, and 
not cut round and tapped for plugs. 2. 
How much power should an ordinary verti- 
cal engine 8x5 inches, the crank-shaft mak- 
ing 275 revolutions, boiler pressure 60 pounds, 





develop? A.—About indicated horse- 


power. 


(419) X. Y. Z., Newark, N. J., writes: 
Please let me know how small draw plates 
are made to draw wire star-shaped, triangu- 
lar, or any small irregular shape about 4 inch 
in size, and how to harden the plates. A.— 
Draw plates are generally made of intensely 
hard steel, and sometimes hard white cast- 
iron dies also are used for the coarser sizes of 
wire, but the relative merit of cast-iron and 
steel dies for the coarser sizes is in dispute. 
The thickness of the draw plate should be 
about } of an inch, and the holes through 
which the wire is drawn should be tapered, 
the small ends of the holes conforming to the 
size and shape of wire to be drawn at the 
different stages. You will need several 
draughts, depending on the bardness and 
size of the wire, and for each draught a 
separate hole in the draw plate is required. 
For hardening the steel, no fixed rules can be 
given; practice and experience will furnish 
the best rules; see cur issue of Oct. 16, page 
7, current volume. 


1} 


(420) G. H. K., San Francisco, Cal., writes: 
I an about to make drawings, and also con- 
struct a small locomotive correct in all its 
details. Please give rules for the propor- 
tions and thickness of parts of the engine; 
the cylinder is not to exceed 14x3 inches. 
A.—We suppose that the engine which you 
intend to build is to be a model of an ordi- 
nary locomotive. If so, make a complete 
general plan to a scale of 14 inch to the foot 
of a lecomotive with 12-inch cylinders; the 
proportions of many of the different parts 
you may find by the rules given in the arti- 
cles on Modern Locomotive Construction, 
recently completed in our columns. Use 
this general plan for a full-size working 
drawing of the model. In following this 
general plan, practical considerations will 
necessitate modifications of the sizes of some 
of the parts; for instance, the drawing will 
show about ,', of an inch for the thickness of 
the cylinder, which is too thin for obvaining 
a good casting, and therefore this thickness 
must be increased. There are other parts 
whose forms require to be somewhat changed, 
and for making these changes, good judg- 
ment and experience only can guide you. 
The general plan gives the pcesition of parts, 
and dimensions which should be followed, 
if not prevented by practical difficulties. 


(421)J. E. G., Chambersburg, Pa., writes: 
I have to make a solid center crank-shaft of 
steel; length of cranks is 74 inches from 
center of shaft to center of crank-pin; diam- 
eter of shaft is 54 inches; what should be the 
thickness and breadth of each crank? also, 
diameter and length of crank-pin? Please 
give the simplest rules for finding these 
dimensions. A —The thickness of the crank 
is often made equal to 3 of the diameter of 
the shaft; adopting this proportion, the 
thickness of each crank will be 5.5 « .75 = 
4,125 inches. The breadth may be found by 
the following formula. Let d denote the 
diameter of the shaft; ¢ the thickness; and 
6 the breadth of the crank, then 
a’ —t 4 b2, 
We have already found ¢ to be 4.1 
is 54 inches; the cube of dis 5.5 x 
166.375; substituting for the 
their values, we have 
166.375 = 4.125 x b?; 
from this we get 
166.375 
4.125 
and the square root of 40.33 is 6.85, which is 
the breadth of each crank in inches. The 
diameter of the crank-pin is often made 
equal to the diameter of the shaft, and the 
length of the crank is also made equal to the 
diameter of the shaft; sometimes a little less. 


(422) A. R. P., Ogdensburg, N. Y., writes: 
Iam building a steeple compound condens- 
ing yacht engine, diameters of cylinders 24 
and 4”; stroke, 4; boiler pressure, 150 
pounds; number of revolutions, 300 per 
minute. At what point should steam be cut 
off in each cylinder? What should be the 
size of steam and exhaust ports, also steam 
and exhaust pipes? What should be the lap 
and lead of the valves—semi-rotary ones? 
About what would be the power of the 
engine? A.—The engine will develop about 
4 indicated horse-power; cut off in the small 
cylinder at one-third of the stroke; cut off in 
the large cylinder at one-half stroke. In an 
engine as small as this one we should make 
the steam and exhaust ports of the same 
size in both cylinders; steam ports, 4’x1}"; 
exhaust ports, 4'x1}''; steam pipe, #'’ diam- 
eter; exhaust pipe, 1’’ diameter; lap of valve 
in small cylinder, 1,',"; lap of valve in large 
cylinder, 4%’; lead, about ;'5". 2. Would 
45 square feet of heating surface in a boiler 
of the porcupine type supply the engine with 
a sufficient amount of steam? A.—Yes. 
3. With this engine and boiler in a launch 25 
feet long, 5 feet wide, can I expect to otain 
a speed of eight miles an hour? A.—Under 
favorable conditions you may; but we be- 
lieve that better results will be obtained with 
an engine whose cylinders are 24’ and 5’ 
diameter and 4” stroke. Changing the size 
of the large cylinder will also change the 
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points of cut-off. 


(423) J. H., Florence, N. J., writes: We 
have a boiler 16 feet 4 inches by 44 inches, 
flues running from top to bottom; it was 
erected in 1889, and isin good order so far 
as can be seen. We generally carry from 60 
to 70 pounds of steam, and three gauges of 
water, but our water became low, so we 
slashed the fires and put on more coal. 
When we started the injector we found the 
steam pipe cold, and in a few minutes water 
was flowing out of the safety valve and 
through all the steam pipes. I tried the 
cocks on the glass, thinking they were 
stopped up and the boiler was too full, but 
I only had a gauge and a half; the water in 
the meanwhile would rise to the top, and 
then fall to the bottom of the glass in rapid 
succession. I banked my fires and shut 
down the engine; it was fully ten minutes 
before the water would become quiet, and 
during this time the boiler was cracking 
loud enough to be heard 75 feet away, and 
every joint on the dome leaking. The boiler 
can be filled from the tanks with 10 pounds 
of steam, but the water was cut off by 
two valves, and we had 40 pounds of 
steam. Will you please tell me the cause, 
and what is best to do should it occur again? 
It is not the water, for there are five ovher 
boilers fed from the same tanks, and it did 
not affect any of these. I asked a number 
of good mechanics, but none have been able 
to give the slightest reason. A.—It is im- 
possible to locate the cause of the trouble 
without examining the boiler and studying 
all the details. But we believe it is safe to 
say that the water was allowed to run too 


low, thereby overheating the plates and 
flues. Our advice is to have the boiler 
thoroughly examined, so as to ascertain 


whether it has been permanently injured, 
and have it put in a thoroughly safe condi- 
tion. Inthe future do not allow the water 
to run too low, and thus avoid the occurrence 
of such a dangerous phenomenon. 
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Lexington Cut Iron Gears. See adv. on p. 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N.Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

‘**Bradley’s Power Hammers, the best in the 
world.”’ 20sizes. Bradley & Co., Syracuse, N. Y. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill., manufacturers. 

Pattern and Brand Letters. Heber Wells, 8Spruce 
St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 155 sold, and all 
successful. David Boyle, 521 Monroe st.,.Chicago, Il. 

**How to Keep Boilers Clean.” A 9%6-page book, 
mailed free by Jas. E. Hotchkiss, 120 Liberty st.,N.Y. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y 

Locomotive Driving-Box Planer Tool. Pedrick & 
Ayer, Philadelphia, Pa. 

Special Tools for Railway’Repair Shops. 
& Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

Audubon Machine Works, New Haven, Conn. 
Special machinery, heavy and light. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See Oct. 9, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack- 
son st., Chicago, Ill. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free when $10 worth 
goods are ordered. Frasse & Co., 92 Park Row.N.Y. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearanceas Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 

S. W Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies’ 8. A. Smith, 23 
S. Canal st.. Chicago, Western Agent. 

Most sensitive and durable Damper Regulator 
made; works within one pound; send for circular. 
T. Kieley, 11 W. 13th st.,. New York. 

**Roper’s Hand-Books,”’ for engineers and fire 
men. Send for descriptive catalogue. Address 
Edward Meeks, publisher, Philadelphia, Pa. 


Pedrick 


Billings & Spencer Co.’s Packer & Boiler Ratchet, 
& all kinds of Forged Wrenches. 8. A. Smith, 238. 
Canal st., Chicago, Western representative. 


25/’ “Only Drill Press built on 

32" ‘Ko-rekt’ principles, 

37" even if they come from Jersey.” 

42’ Gould & Eberhardt, New Ark, N. J. 


Every draftsman needs one. The Engineer’s Sketch 
Book of mechanical movements, appliances,devices, 
contrivances,ete.,by T.W. Barber. 1,936 illustrations, 
svo. cloth, $3. Catalogue of books on mech. subjects 
free. E. & F. N. Spon, 12 Cortlandt st., New York. 


De Lamater Screw Propeller Wheel made only by 
The Samuel L. Moore & Sons Co., Elizabethport, 
N. J., who have purchased from C. H. De Lamater 
& Co., New York, all their patterns, books of 





record, gauges, etc. Location and equipment well 
‘adapted for Heavy Steamship Repairs. 








Stub Ends and Connecting 
Rods for small connections. 
Especially adapted tor Valve 
Rod for Steam Engines. 

T. C. Dill Machine Co., 
Philadelphia, Pa. 

“ Binders’? for the American Machinist. Two 
styles, the ‘‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at 5Jc. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton st., New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making ali required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 53 
East 10th st., New York. 
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J. F. Byers is building a machine shop at Ravenna, 
Ohio. 

An ice factory is reported as to be erected at 
Jellico, Tenn. 

A $40,000 stove foundry will be established, it is 
reported, at Wolfe City, Tex. 

Hubbard & Haskell, file makers, of 
have moved to Painesville, Ohio. 

The Dixon Car Wheel Company, of Houston, 
Texas, has enlarged its foundry. 


Erie, Pa., 


The Howell Electric Light and Power Company 
has been formed at Howell, Mich. 

It is reported that an 8,000-spindle cotton factory 
will be erected at Albertville, Ala. 

H. J. Mitchell's Car Spring Works at Lehighton. 
Pa., will be moved to Anniston, Ala. 

The Roane Iron Company at Rockwood, Tenn., 
is adding new machinery to its plant. 

At Albany, Ga., the erection of a cotton mill by 
a $200,000 stock company is projected. 

It is stated that the Roanoke Southern Railroad 
Co. will build car shops in Roanoke, Va. 

The Ironton Stove Company, of Ironton, O., is to 
remove its stove works to Wytheville, Va. 

The Durango Steel and Iron Company has been 
incorporated at Des Moines, Ia.; $5,000,000. 

A nail factory is to be erected at Kensington, 
Ga., by Lilly & Hillsley, of Philadelphia, Pa. 

Anice factory will be erected by W. E. Werth & 
Co., of Wilmington, N. C., at Charlotte. N.C. 

The electric light plant at Appleton, Wis., 
add the are light system at a cost of $15,000. 


will 


The Eagle Iron Works (St. Louis, Mo.,) contem 
plate adding more machinery to their plant. 

R. H. Cobb has, it is reported, purchased the 
Murray & Stevenson foundry at Anniston, Ala. 

A movementis on foot to organize a $50,000 stock 
company to erect a cotton factory at Guyton, Ga. 

The Jackson Foundry Association will erect a 
new building for its iron foundry at Jackson, Tenn. 

A cotton factory will probably be established in 
Winston, N.C. M. A. Blair can 

It is stated that the early construction of a tin- 
plate-mill at Chattanooga, Tenn., is contemplated. 


give information. 


It is stated that water-works will be constructed 
and an electric light plant erected at Alexandria, 
La 

The Standard [ron Company has been formed at 
Salem, Va. W. W. Band, president; capital, $300.- 
000. 

A $100,000 stock company has been organized, to 
establish a plumbers’ supply factory at 
Ala. 

It is reported that a stock company is being or- 
ganized to erect a cotton factory at Laurinburg, 
N.C. 


Bessemer, 


The Seward Tin Works Company, of Petersburg, 


Va., is about to establish a tinware factory at that 
place. 

The erection of an electric light plant, and the 
construction of water-works 1s talked of at New- 
nan, Ga 

A new corporation at Columbus, O., is the Minot 


Electric and Machine Co., 


at $50,000. 


whose capital is placed 


Efforts are being made to organize a stock com- 
pany to build a foundry and machine shop at Car 
rollton, Ga, 

It is reported that the Hubbard Iron Company 
will erect two new double puddling furnaces at its 
mill in Hubbard, ©. 

The Chattanooga (Tenn.) Machinery Co it is 
reported, enlarging its machine works, and add 
ing an iron foundry. 


is, 


Itis stated that an iron furnace will be built, and 
an iron foundry and machine shop established at 
Crawfish Springs, Ga. 

The Ruebl Molding and Manufacturing Company 
has been incorporated at Cincinnati, Ohio, with a 
capital stock of $125,000. 

It is reported that the Union Pacific Railway 
Company will erect machine shops at Fort Worth, 
Texas, to cost $1,900,000, 


A correspondent writes us: The Hat 


field, Mass., is agitating the building of an iron 
brige 93 feet long and 20 feet wide over Mill River 


Town of 





Mr. M. J. Ryan can give information, 
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The Briesenick Foundry and Machine Works 
will, it is stated. rebuild its foundry and machine 
shops at Brunswick, Ga. 

It is reported that the Gary Mfg. Co., Guilford, 
Md.. will rebuild its cotton factory, which was 
destroyed by fire recently. 

It is stated that J. H. Gill, of Raleigh, N. C., is 
investigating with a view to establish foundry and 
machine shops at Glasgow. 

The Dennis Duplex Machine Co. have filed arti- 
cles of incorporation at Des Moines, la. The capi- 
tal stock is placed at $500,000. 

The Savannah & Western Railway Co. (office. 
Savannah. Ga.) is reported as establishing an elec- 
tric-light plant at Opelika, Ala. 

The Smithdale Iron Co. has been organized by J. 
P. Gay and others, to build one or more iron fur- 
naces at Lawrenceburg, Tenn. 

‘The Beaver Tube Co., chartered with a capital of 
$1.000.000, at Wheeling, W. Va., will soon start 
work on its plant at Lewisburg. 

The Louisville (Ky.) Pipe Bending Company will 
enlarge its works and put in heavier punch and 
shears, also rolls for boiler work. 

A $6,000 stock company is reported as being 
organized, to erect an ice factory and cold storage 
warehouse, at Natchitoches, La. 

The buildings of the Hercules Iron Works at 
Aurora, Ill., have been completed, and comprise a 
foundry. machine shop and office. 

The Louisville (Ky.) Pipe Bending Works will en 
large its works, and put in heavier punch and 
shears; also rolls for boiler work. 

S. R. Haskell, of Birmingham, Ala., is investigat- 
ing with a view to locate a brass and iron foundry 
and machine shop in Dallas, Texas. 

Negotiations are reported as having been closed 
for the establishment of stove works and foundry 
and machine shops at Ivanhoe, Va. 

The East Tennessee, Virginia & Georgia Railroad 
Company (office, Knoxville, Tenn..) will, it is stated, 
erect machine shops in Brunswick, Ga. 

KE. C. Eahen, 8. Goldbach and others have, it is 
stated, purchased the old gas works at Louisville, 
Ky , for $30,000, and will operate same. 

It is reported that New York parties have been 
investigating with a view of establishing car and 
car wheel works in South Baltimore, Md. 

New England capitalists will, it is reported, build 
a cotton factory at Pell City, Ala. The Pell City 
Iron and Land Co. can give information. 

The foundry of the Van Winkle Gin and Machin- 
ery Company, at Atlanta, Ga., was recently de- 
stroyed by fire, but will be rebuilt at once. 

During the past eight months, it is said, over sixty 
corporations have been formed in the South for the 
manufacture of the coarser grades of cotton. 

The Aurora Cotton-mills, at Burlington, N. C., 
recently reported as being enlarged, contemplates 
putting in an incandescent electric-light plant. 

The City Council, of Greenville, Texas, has 
passed an ordinance to erect an electric light plant. 
It is to furnish both are and incandescent lights. 


The Beedle & Kelly Co., of Muskegon, Mich., has 
been chartered, for the purpose of manufacturing 
implements and machinery; capital stock, $100,C00. 


E. M. Ivine, of Grand Haven. Mich., has made a 
proposition to organize a $50,000 stock company for 
the removal of his iron works plant to Aberdeen, 
Miss. 

H. Ruhland & Co., Philadelphia, are removing 
their iron foundry to a location near Germantown 
Junction, that city, where they are putting up new 
buildings. 


The city has decided by a popular vote to issue 
$10,000 of bonds for the erection of the electric light 
plant and construction of water-works at Water 
Valley, Miss. 


It is reported that the erection of an open hearth 
steel plant and a bridge shop is contemplated in the 
near future by the Muskegon Iron and Steel Co., 
of Muskegon, Mich. 


The United States Spring Co. has been incorpo- 
rated at Chicago, Ill., to manufacture springs; 
capital, $50,000; incorporators, C. 8. Leed, Sam 8. 
Hale, Charles N. Hale. 


A new machine shop is building at Tower, Minn., 
for the Minnesota Iron Company. The machine 
department will be 80x45 feet, and the blacksmith 


~ 


department 72x45 feet. 


The Cedartown Land and Improvement Co., 
Cedartown, Ga,, has purchased about 2,000 acres 
of land, and will erect an electric light plant, and 
construct water-works. 


The East Florida Ice Manufacturing Co., Ocala, 
Fla., has increased its capital stock to $50,000, and 
contemplates enlarging its ice factory, and may put 
in an electric light plant. 


The Galveston (Tex.) Rapid Transit Belt Line 
Company, lately reported as chartered, has not yet 
decided on motive power, but prefers electricity. 
The capital stock is $100,000. 


A contract has been awarded by the Steel Edge 
Japanning and Tinning Co., of Medway, Mass., for 
a large new factory 800x60 feet. Work on the 
foundation has been commenced. 


An interest in the stove foundry at Defiance, O., 
has been purchased by R. M. Whipple, a wealthy 
Chicago man, who proposes to enlarge the plant 
and increase the number of hands. 


D. C. Camp. H. P. Camp, J. W. Baily and others 
have incorporated the Gainesville Ice Co., Gaines- 
ville, Ga., to manufacture ice and operate a steam 
laundry. The capital stock is $10,000. 

The Vulean Boiler Works, Toledo, O., have been 
incorporated with a capital stock of $35,000. The 
new company will manufacture boilers on a large 
scale under patents owned by J. J. Cronin. 

The Welles Manufacturing Company bas been in- 
corporated at Chicago, Ill, to manufacture grain 
elevator machinery; capital. $10,000; incorpora- 
tors, J. H. Fitch, B. H. Waun, R. W. Clossen. 

Arrangements have been perfected by which the 
Indiana Steel Works will be located at Wabash, 
Ind. The works will have a capacity of fifty tons 
of finished steel per day, and will employ 500 men. 

The North Carolina Steel and Iron Co., at Greens- 
boro, N. C., intends to build a blast furnace, and 
will subsequently add another furnace, each of 
which will have a capacity of from 75 to 100 tons. 


The West Point (Ga.) Manufacturing Company 
will add $50,000 worth of new machinery to its 
cotton-mill. This addition will increase the con- 
sumption of the mill to 1,000 bales of cotton per 
month. 


The National Railway and Street Rolling Stock 
Co., of Boston, Mass., will. it is said, build car 
shops at Galveston, Texas, provided the citizens 
subscribe for $100,000 of the stock in a $500,000 
company. 

Albert Baldwin, Sr., Albert Baldwin, Jr., and N. 
Y. West, have incorporated, at New Orleans, La., 
the New Orleans Agricultural Works, limited, to 
manufacture agricultural implements, etc. The 
capital stock is $30,000. 

The Kansas City Complete Combustion Boiler 
Co. has been incorporated at Kansas City, Mo., 
with a capital stock of $100,000. The incorporators 
are Thomas Toohey, Frank K. Moody, G. W. 
Palmer, Fred G. Palmer. 

The removal of the large boiler works of Rarig 
& Nichols at Columbus, 0., to Buena Vista, Va., 
has been decided upon definitely. The buildings 
will be larger, and of brick, and the plant may be 
in operation by January 1. 


The Columbia Street Car Company, organized 
about three months ago witha capital of $1,000,000, 
it is reported, has purchased grounds in the western 
portion of Chicago, Ill., and expect to begin build- 
ing operations at an early date. 


The contract between the Wabash (Ind.) Board 
of Trade and the Indiana Steel Company, by which 
the iatter will locate its extensive plant at Wabash. 
has been closed, and the work of erecting the build- 
ings will be commenced at once. 


The Locomotive Anti-sand Equipment Company. 
of Chicago, has been incorporated, for the manu- 
facture and sale of railway appliances; capital, 
$50,000; incorporators, Arnold J. Schevers, Thomas 
R. Freeman and Henry 8S. Reynolds. 

The McCloud Iron and Steel Company, of Chica- 
go, has been incorporated by S. McCloud, F. G. 
Holton and W. D. Crosman. The company will 
manufacture iron and steel articles for railway 
use. The amount of capital stock is $100,000. 

There is water-works agitation in Rockford, IL; 
Babylon, N. Y,; Wayne, Neb.; Westfield, Pa.; Eddy, 
Tex.; Elwood, Ind.; North Brookfield, Mass.; Bay 
City. Mich.; Fort Wayne, Ind.; Estherville, Iowa: 
Exira, lowa; Flatonia, Tex.; Cincinnati. Ohio. 

The Texarkana Gas and Electric Railway Co has 
been organized and purchased the electric light 
and gas works at Texarkana, Ark. It intends add- 
ing new dynamos to the electric plant, and an 80 
horse-power generator. The capital stock is $200,- 
000. 

The Falcon Iron and Nail Company, of Niles, O., 

will commence at once to build six new puddling 
furnaces at its Russia mill. The companyis now 
building three new ones in the Falcon mill. There 
will also be four built at the old mill in the near 
future. 
O. W. Potter, president of the Illinois Steel Com 
pany, confirms the report that the manufacture of 
tin plate is to be commenced in Chicago. Ill., on an 
extensive scale. Mr. Potter says his company will 
have the enterprise in operation within eighteen 
months. 


The committee on subscriptions to the cotton 
mill at Waco, Tex., which is to be owned half and 
half by local and Massachusetts capitalists, have 
apprised the latter that Waco has put up the $100, 
000 required. The list was completed last Saturday 
afternoon. 

Among recently incorporated Chicago con- 
cerns is the Rogers Oil Cup Company, which pro 
poses to manufacture and deal in lubricating in 
ventions and patents thereon; capital stock, $50,- 
000; incorporators, Eugene M. Farr, Thomas J. Rog 
ers and Thomas M. Fish. 

The Toronto Rolling-mill and Forging Company 
has been incorporated, with a capital stock of $200,- 
000. The works will be located at West Toronto 
Junction, will employ over a hundred men at the 
commencement, and the people will be asked to 
grant a bonus of $20,000. 


The Kensington Land Co., of Chattanooga, Tenn.. 
can give particulars in regard to the awarding of 
contract for the erection of the cotton and woolen- 
mill previously reported as to be erected at Ken- 
sington, Ga. The main building is to be 425 feet 
long, and three stories high. 


The American Malleable Iron Company, a new 
corporation with a capital of $500,000, has pur 





chased a tract of nearly 17 acres, in Chicago, II1., 





immediately south of Ninety-third street. and east 
from Drexel avenue, costing $3,000 per acre, upon 
which a plant will be erected. 

The Fort Payne Stove Works, with W. P. Rice as 
president; F.H. Tobey, vice-president. and W. P 
Hemphill, secretary, and a capital stock of $60,000, 
has been organized at Fort Payne, Ala., and it is 
stated, purchased and will operate the Fort Payne 
Coal and Iron Company's stove works at that place. 

A corporation, to be known as the Lynn Lasting 
Machine Company, has been organized at Saco, 
Me., for the purpose of manufacturing lasting ma- 
chines. The company has a capital stock of $500,- 
000, and its officers are: President, William Shep- 
ard, of Lynn, Mass,; treasurer, A. M. Preble, of 
Lynn, Mass. 

Contracts}for erecting buildings and furnishing 
all the machinery for the steel works to be situated 
at Tredegar, Ala., have been awarded. Work will 
commence at once and be pushed as rapidly as 
possible to completion. The plant will include 
three furnaces, with daily capacity each of 100 tons, 
rolling-mill, ete. 


A Wilkesbarre (Pa.) dispatch says: George Elli- 
ott Pyle, a nephew of Sir George Elliott. and Sir 
George J. May, extensive wire rope manufacturers 
and mine operators in Great Britain. are looking 
over the advantages of Wycming valley with a 
view of establishing a large wire rope factory in 
this country. 


The first malleable iron works to be established 
northwest of Chicago has just been located on 
Concord street. St. Paul. A lot 100x120 feet, with 
buildings, has been donated. The works will em- 
ploy at the beginning about twenty-five or thirty 
hands. It bas already received orders ahead for 
several hundred sets of castings. 


The Nubian Iron Enamel Company, Chicago. 
have purchased an acre of ground at Cragin, a sub- 
urb of Chicago, on the (., M. & St. P. R’y., and 
will move there in the spring. There isnow a two- 
story building, 250x50, on the premises, and they 
will add to it a boiler and engine house, and some 
other needed repairs will be made. 


The G. A. Gray Company, Cincinnati, Ohio, has 
purchased land on the Lake Shore Railroad at 
Cleveland. Ohio, and will build shops in the spring. 
The moving is in part due to the fact that the busi- 
ness of the company has outgrown the present 
sapacity. The company will build a foundry as 
wellas machine shop, so as to make its own cast- 
ings. 


The Chandler & Taylor Co., Indianapolis, Ind., 
have purchased adjoining property to their engine 
works, and are erecting a large boiler shop. Here- 
tofore they have bought such boilers as their trade 
demanded from other manufacturers, but were 
forced to make their own, owing to their increas- 
ing business. They build over five hundred engines 
annually. 


The Indiana Steel Co.is a newly incorporated 
concern, which, with the galvanizing works con- 
nected, and a capital of $500,000, will locate at 
Wabash, Ind. Nearly all the stock is held by Pitts. 
burgh capitalists. The Pittsburgh syndicate pro- 
posed to locate in Wabash if given a subsidy in 
cash of $35,000 and twenty acres of land. Every 
penny is now provided for. 


Plans are matured for a new manufacturing site 
on a large scale, on what is known as St. Louis 
Park, in Minneapolis, Minn. Some 2.300 acres of 
land are covered by transfers already made to the 
promotors of the scheme, the aggregate considera- 
tion therefor being $1.600,000. No articles of 
incorporation have yet been filed, but the gentle 
men interested are leading capitalists of Minnea- 
polis. 

fhe town of Brunswick, Me.. has voted to deed 
the Cabot Mfg. Co. a triangular piece of land con- 
taining about 9,000 feet, for building purposes 
The Cabot Co. contemplates erecting a new mill of 
70,000 spindles, and also making other extensive 
alterations and additions to‘their property there 
They are at present driving piles for foundation 
for a cotton house 130x40 feet near the new Maine 
Central R. R. freight house. 


The Atlanta Electric Hluminating Company has 
been organized, at Atlanta, Ga., with a capital 
stock of $100,000, with the privilege of increasing it 
when desired, The company will at once erect an 
extensive electric plant. It will also manufacture, 
buy, sell. lease and use machinery, articles, appara 
tus and devices of every kind appertaining to the 
use and application of electricity for the purpose of 
light, heat, power and transportation. 


Negotiations for a large tract of land at Cohoes, 
N. Y., which have been going on for some weeks 
past between representatives of the Edison Elec- 
tric Company and the owners of the land, have 
been consummated. The tract is said to contain 
some forty lots, and the purchase price is in the 
neighborhood of $12,000, It is the intention of the 
Edison Company to build extensive machine works, 
plans and specifications for which are being pre- 
pared. 

The Lackawanna Iron and Coal Company at 
Scranton, Pa, is arranging to perfect extensive 
improvements at its rolling-mill during the winter, 
in the shape of a new blooming and billeting train, 
which will be constructed so as to be used in the 
manufacture of steel rails by rolling, and also four- 
inch billets of steel, which are used in making wire 
and rods. A large blower house will be constructed 
for additional blowers, and two melting cupolas 
will be erected. 





W.R. Fleming & Co., of 174 Fulton street, New 
York city, the selling agents for the “Ide” and 
** [deal engines, simple and compound, and other 
manufactures of the Foundry and Machine Depart 
ment, Harrisburg, Pa., including steel return tubu- 
lar boilers, report that they have just closed a very 
large contract for a complete steam plant to go to 
Mexico. Thisis the second order on account of the 
same electric company. Fleming & Co. state that 
they are having a great run on their engines, par- 
ticularly the ‘‘ Ideal,” which is a center crank, au- 
tomatic self-oiling engine, built very heavy for 
severe duty. All parts of the engine run in oil, and 
are accessible while the engine is in operation, 
without the removal of a single bolt or screw. 

———-pe—__—__ 
History of Attempts to Determine the 
Relative Value of Lubricants by 
Mechanical Tests.* 


AN ADDRESS BY PROFESSOR JAMES E. DENTON 
AT THE INDIANAPOLIS MEETING OF THE 
AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


Case 4.—The locomotive engineer, learning 
of the economy due to greases in marine 
work, tries it as a lubricant on the crank-pins 
of his engine where oil cups are available. 
He uses the spring piston feed cup, and finds 
the grease runs the engine fairly well. He 
notices that the bearing is a little warmer 
than with his oil, but that the temperature 
does not steadily increase as it does when 
something is wrong with the bearing sur- 
faces, and a hot box is breeding. This fact 
is explained to him by the grease agent to be 
friction due to a little greater viscosity, but 
the viscosity is called ‘‘ body,” and a lubricant 
possessing more body than lard oil or engine 
oil common to locomotives is an idea which 
seems to the engineer an improvement, espe- 
cially if the greases are going to save on the 
quantity of lubricant ustd, as he understands 
they have done in marine service. So he 
makes a faithful trial of the grease without 
any overheating occurrences. But he finds 
little or no saving in the consumption over 
oil. When he used oi] with a needle-feed oil 
cup adjusted carefully as he bas long since 
learned to regulate it, he could run a thou- 
sand miles without exhausting the small sized 
oil cup used on the crank-pins. He finds 
that he cannot do sensibly better than with 
this grease. Also that in the long run about 
as many cases of overheating occur. Again, 
when there is overheating, although tbe 
grease flows from the grease cup with a sud- 
den abundance, it is too late to save the over- 
heating, while the increase of consumption 
over the oil is then unquestionable, especially 
if he must soothe the journal by a temporary 
use of oil, as is usual. 

The explanation of this difference of the 
relative value of the grease in the marine 
case, and the present one, is that the rate of 
consumption of oil to which the marine en- 
gineer is accustomed, from the use of his 
‘*wick-feed,” is greatly in excess of the rate 
to which the locomotive engineer has been 
educated in using the needle-feed oil cup. 
The latter is adjusted so that no cil will run 
out at all without the creation of suction such 
as is formed by the rotation of a shaft into 
whose brass the oil cup is tightly screwed. 

Another case under the same head. 

The engineer of a large electric power sta- 
tion passes all of his power through a five- 
inch countershaft running upwards of 350 
turns per minute. The pressure is not as 
great asin marine engines, but thé rubbing 
speed is high for shafting, and it is thought 
that a great deal of ‘‘ body ” should be given 
to the lubricant, to provide for unusual con- 
ditions of severity as a good margin. <Ac- 
cordingly, grease is adopted as a lubricant 
for the countershaft. It is fed through open 
holes at two points in the boxes which are 
kept full of the lubricant. It is found im- 
possible to prevent the bearings running very 
hard. There is no apparent cutting of the 
bearing, and when the latter are too hot to 
touch, the proportion of power necessary to 
drive the shaft is not an important factor in 
the entire expense. But the bearings are 
babbitted, and it is not desirable to approxi- 
mate to the melting temperature of the bab- 
bitt. Whenever the attendant fails to 
churn the grease in each box every few 
moments, so as to force it down upon the 

*We published the first part of this address in 
our issue of October 23. 
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journal, a thin film of smoke will rise from 
the grease box. All sort of greases are tried, 
those easily melted and harder ones, but no 
practical difference can be found in the be- 
havior of the shaft. Finally, the manager 
studies the condition of the interior of the 
bearings, when the latter smoke, and just 
after the grease has been churned so as to do 
away with the smoke. He finds that the 
oil grooves fill up and preveot flow of the 
grease as soon as the churning of the latter 
ceases. He is much impressed at once with 
the influence which is exerted by irregulari- 
ties in the rate of supply. He understands 
that he can assist in the regularity of this 
supply by using a proper feed rod or a spring 
pistor to feed the grease, but he believes that 
if a surplus supply is needed it will be best 
available with the most fluid form of oil: he 
therefore resorts to a mixed oil of greater fluid- 
ity, that is, less viscosity, than lard oil—an oil 
approximating to that used forspindlesin the 
cotton-mill. 

He feeds it by a sight-feed oil cup drip 
ping upon the boxes through the grease 
openings at such a rate that a steady stream 
of oil runs from between the rubbing sur- 
faces at each end of the journals. This is 
caught, strained, and used over again. The 
result is that the shaft never gives any irreg- 
ular heating, and the bearings are much 
cooler. But their temperature is always con- 
siderably above what would be considered 
satisfactory in marine or locomotive work. 
The reason for this is not tbat the friction 
is above the lowest minimum probably avail- 
able with avy. lubricant, but that the speed 
of electric light shafting is much greater in 
proportion to the area of radiating surfaces 
which naturally surround bearings than in 
locomotive work. 

From these several instances we may learn 
the following: First, that any such idea as 
that oils have certain powers of resisting 
wearing out, which differ largely among the 
various oils currently used, is an absurdity, 
siuce the rates at which oil spent or consumed 
vary enormously with different classes of 
practice, and the most economical conditions 
of practice where oil is fed through needle- 
feed cups, as on locomotive crank-pins, and 
light mill shafting, cannot be any measure 
of durability, for the oil escapes from the 
journals by capillary action so fast that it has 
no time to be depreciated in its wearing qual- 
ities. It is capable of filtration and repeated 
use af.er escaping from any practical journal 
where used with the minimum rate of feed- 
ing possible. In a special article* devoted to 
the subject of durabiliiy, I have presented 
facts which I think prove conclusively that 
the durability of lubricants depends upon the 
rate at which they will feed onto bearings 
and escape from the latter, and that the 
greater the viscosity which an oil may pos- 
sess, without being mcapable of fceding to a 
journal at a uniform rate, the greater will be 
its durability, so far as such a quality exists. 


Second, that uniformity in the rate of 
feeding oil or any lubricant exerts the 


most important influence of any element en 
tering into the determination of its ability as 
a satisfactory lubricant. Now, of what value 
is our mechanical test on our oil-testing ma- 
chine as a factor among these problems? 
Answer: Used with ultra smooth bearings 
and a surplus feed, we should have once 
more only the differences due viscosity before 
us. And these differences have played no 
part in the heavy machinery instances cited, 
because the extra friction due differenc:s of 
viscosity were of no consequence compared 
to what was effected by differences in the 
uniformity or rate of feeding the oil. If our 
oil-testing machine should be tried with the 
same form of oil cup used on the locomotive, 
and with the grease fed by churning through 
feed holes, and with the surplus drip feed 
adopted in the electric light station and on 
dyramos generally, information of interest 
and in conformity with the actual experiences 
would be obtained, which would be valuable 
in tending to educate practical men to take 
more intelligent views in these matters. So 
far as I am aware, however, little or no such 
work has ever been done with mechanical oil- 
testing machines, because the operators make 
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it a cardinal principle at the outset to elim-| 
to 
irregularities such as practice bases all its dis- 
Also, the oil-testing machine 
must study the action of the lubricants upon 
bearings as rouglf and as variable in their 
condition as are the practical bearings which 
have no chance to become artificially smooth, 
from the fact that few of them have lateral 
movement, and because they are frequently 
accidentally abraided so as to disturb their sur- 
faces out of a condition of minimum smooth- 
ness. I am aware that there have been occa- 
sional brief investigations with oil-testing 
machines in railroad laboratories, which have 
attempted to copy the rates and methods of 
feeding abounding in practice, but I have 
yet to hear of any investigation made with- 
out artificially smooth surfaces, or surfaces 
incapable of causing excessive heating with 
any form of current lubricant. 

Case 5.—Covsider now the case of railway 
car lubrication. The circumstances are more 
interesting, I think, than those of any other 
class of lubrication. 


tnate all irregularities of behavior due 


tinctions upon, 


determine the 
value of a lubricant for railroad car service, so 


The three elements which 


far as it can be definitely discussed, are the 
cost due consumption of lubricants, the cost 
spent for coal to overcome the frictional re- 
sistance caused by use of the lubricant, and 
the cost due to the metallic wear on the jour 
We have seen how in 
cotton-mills the cost of the power is alone to 
be considered, that in rolling-mills and ma- 


nal and the brasses. 


rine engines the cost of the quantity of lubri 
cant used is the only important factor, but in 
railroads not only do both these elements 
enter the problem as tangible factors, but the 
cost of the wearing away of the metallic 
parts enters in adaition, and furthermore the 
latter is the greatest element of cost in the 
case. 

Assuming ordinary prevailing prices for 
oil, if the consumption of the latter costs one 
unit—the coal to overcome the friction of the 
journal only is (not including wheel flange 
resistance, or rolling friction, or wind rcsist- 
ance) about three units; and the cost of metal 
worn away is about six units. 

In no other service is there so rapid a rate 
of metallic wear. Such 
first from the heavy pressure and rapid speed 
of running to which the bearings are sub- 
jected ; second, from the fact that the lubri- 
cant is always mixed with more or less grind- 
ing ingredient, and third, because there is a 


wear comes about 


constant movement of the brass lengthwise of 
the journal 

The latter feature is peculiar to car serv- 
ice. 

A railroad brass which has not overheated 
itself has given to it a surface absolutely de- 
void of all circular grooves or lines. General 
such 
circular lines, and their friction is always 
greater on this account than is that of the 
well-worn journal of a railroad car. — | 
believe it a well-established fact that a bear 
not end-play rarely 
affords a friction less than 5 per cent.* with 
But rail 
road practice bearings which are planished 
by the constant end-play r adily afford a fric 
tion of a fraction of one per cent. to one and 


machinery bearings always present 


ing having constant 


ordinary rates of feeding oil. in 


and one-half per cent. with any of the meth- 
ods of feeding, from a bath to pads or satu- 
rated waste, and including conditions of the 
oil varying from freshness to that acquired by 
several months’ use in a car box. So far as 
is now known, the frictional resistance of the 
journal is about ten per cent. of the whole 
power exerted, so that a variation of friction 
on the part of the lubricant of fifty per cent. 
effects about five per cent. ef the coal con 
Such 
friction represents about the greatest differ 


sumption of the engine. increase of 
ence of viscosity found among current lubri- 
cants, as say between lard oil and a petroleum 
cylinder stock ; and it may readily affect the 
coal consumption to a sensible degree. On the 
other hand, if, asis probable, the more viscous 
oil maintains a thicker film between the rub- 


But the more vis- 
cous lubricant may not have the ability to 
feed itself to the journal through the medium 
of the waste or feeding pad in cold weather. 


lubrication may be less. 


In this case journals run dry and overheat. 
It is a nice problem, and one yet unsolved, 
to determine just how viscous a lubricant 


may be the best under the circum 
stances. The average practice is to use 
an oil of about the fluidity of lard or 


neat’s foot for the passenger or more import 
ant service, and a much more fluid purely 
petroleum product for the freight 
The oils stipulated almost universally for 
the and 
ice contain from thirty to fifty 
of animal ingredient 
bined with paraftine, or what is knownas 


service. 


passenger coach engine — sery 
per cent. 
or vegetable com 
a petroleum black oil of about 350 degrees 
flash point. The consistency or viscosity of 
such mixtures differs very little from that of 
sperm or lard oil. The specifications forbid 
the use of the pure petroleum oils used on 
freight s'rvice for the most expensive or re 
sponsible passenger traflic. 

There is clearly a belief throughout the 
whole of railroad practice that the oils used 
for freight service, which in general are sub 
jected to less rubbing speed, are inferior as 
lubricants to the mixture of animal and _ pe- 
Yet, 
if the two classes of oil are tested on the oil- 
testing machine, the sole result which the 
latter affords, by any present method of using 


troleum assigned to passenger service. 


it, shows that the petroleum freight oil has 
but about fifty per cent. of the frictional re- 
sistance of the passenger mixture. The testing 
machine has its journals reduced to the artifi- 
cial of 
constantly referred, and the coefficient 


smoothness to which we have 
of 


friction shown under these conditions at the 


state 


average pressure and speed of running which 
obtained in car service is from one-quarter to 
one-half of one per cent. 

There is no doubt that the same coeflicients 
obtain in actual service when bearings are 
well supplied with oil. By the verdict of the 
testing machine, therefore, the pure petroleum 
otl is the superior lubricant. 

Yet this intrusted with the 
lubrication of the traffic which is considered 


oil is never 


to require the best lubricant. No specifica 
tions issued by railroads regarding lubricating 
oils have, I believe, yet ventured to stipulate 
any conditions of practical mechanical test as 
This fact 
shows clearly that no basis of distinction for 
their lubricating oils has 


a measure of value of lubricants. 


found 
using the testing machine under these artifi 


been by 
cial conditions, and no other conditions have 
been yet cultivated. When, therefore, the ex- 
pert in charge of a railroad laboratory has 
placed before him a number of samples of 
lubricating oil, all apparently of the same 
fluidity, and practically of similar composi 
tion, and is required to discriminate regard 
ing their relative value for car lubrication by 
the of 
which simply measures the coeflicient 


use machine 
of 
friction, and copies none of the conditions of 
the 
pressure per square inch, he must either ae 
knowledge that the 
means of making the distinctions required, or 


a mechanical testing 


service except the rubbing speed and 


machine affords no 
else he deceives himself by setting up dis 
tinctions which have no practical significance. 
One claim made by experts in railroad lubri 
cants is that the thinnest or most fluid lubri 
cant obtainable is best,on the ground that 
the power to insinuate itself between the rub 
bing surfaces is the controlling element in 
the On the other 
hand, the opinion is put forth that 


success of a lubricant. 
the ex 
cessive pressure often brought upon car jour- 
nals makes it a fact that greases are the only 
lubricants capable of withstanding this press 
ure, and, as is well known, greases are exten 
sively used as railroad lubricants in European 
practice. 

A simple experiment suffices to show that 
there is no practical difference of ability 
among lubricants of widely differing states of 
fluidity, to insinuate themselves between two 





bing surfaces, the latter may touch sens | 
frequently and the metallic wear be less to} 
such an extent that the total expense of | 


* Vide Computations of Coefficient of Friction of 
Actual Engines, ** Stevens Indicator,”’ July, 1590, 


fairly smooth surfaces which fit so closely 
that the film of oil cannot be less than a ten 
thousandth part of aninch, ‘Thus if we smean 
the plug and ring of a half-inch standard gauge 
with either lard oil, paraftine oil or the thick 





viscous oil which is used for cylinder lubri- 
cation, and which will scarcely flow at 70 de- 
grees Fahr., we find that the readiness with 
which the plug will enter the ring does not 
differ with these oils, and the plug is, accord- 
ing to Pratt & Whitney, not more than one- 
thirty-thousandth of an inch smaller than the 
ring. With any of these oils we may slide 
the two pieces over each other. 

The force to move them will be sensibly 
Also, if 
we cease to move the pieces, the interval of 
time in which they will become locked upon 
each other will vary from five seconds with 


greater with the more viscous oil. 


the thinnest oil to as many minutes with the 
thicker oil—a fact which simply means that 
the time for one oil to be squeezed through 
the annular orifice between the ring and plug 


varies with the viscosity. Therefore, the 
relative ability of lubricants to insinuate 
themselves between the bearings in car 
journals affords no basis for the relative 
valuation of lubricants, 

Regarding the pressure to which oil is 


subjected in railroad car service, it is proba- 
bly more severe than in any other class of 
practice. Car brasses, when used bare, are 
so imperfectly fitted to the journal, that, dur- 
ing the early stages of their use, the area of 
bearing may be but about one square inch. 
In this case the pressure per square inch is 
But at the slow- 
est speeds of freight service the wear of a 


upwards of 6,000 pounds. 


brass is sorapid that, within about thirty min- 
utes, the area is either increased to about 
three inches, and is thereby able to relieve the 
oil so that the latter can successfully prevent 
overheating of the journal, or else overheating 
takes place with any o¢l, and measures of relief 
must be taken which eliminate the question 
of differences of lubricating power among 
the different lubricants available. A’ brass 
which has beeu run about fifty miles under 
5,000 pounds load may have extended the 
area of bearing surface to about three square 
The 1,700 
pounds per square inch. It may be assumed 


inches, pressure is then about 
that this is an average minimum area for car 
service where no violent and unmanageable 
overheating has occurred during the use of a 
brass for a short Now this area will 
very slowly increase with any lubricant, and 
experiments can therefore easily be tried to 
determine whether the which 
brought upon a lubricant by such an area in 


time. 


pressure is 
car service excludes from use oils in prefer- 
ence to greases. The apparatus in which I 
have made such experiments consists of a 
SS in 


25 horse 
steam engine, and supported at the other end 
A 12-inch 
wheel forced on the axle, as is the car wheel, 


railroad axle coupled at one end to a 


upon 33-inch friction wheels. 
serves as the rolling support upon the friction 
wheels. 

A regular car box can be used packed with 
waste or with a siphon pad, or a special brass 
having a perfect cylindrical outer surface to 
receive the load, so as to make the line of the 
latter pass as accurately as possible through 
the center of the journal. The load is applied 
by a steelyard and may be any amount up to 
20,000 pounds. 

The triction is weighed by counterpoises on 
The 
resistance of the oil pad, or bath, is elimi- 


a lever fixed to the brass or bearing. 


nated by supporting the pad or oil bath on a 
to the main foundations of the 
With a load of 10,000 pounds a 
variation of one pound in the amount of the 


bracket tixe:. 
machine, 


friction is easily «distinguished at a speed 
equivalent to fifteen miles per hour of ordi- 
nary railroad service ; 
the load of an inch 
will destroy the absolute value of this indi 


but an eccentricity of 
one-five-thousandth of 
cation, Provision is therefore made to run in 
opposite directions, and in determining the 
coefficient of friction this method is always 
used to elimivate the influence of the possible 
eccentricity of the line of the load which 
divides itself into two parts by links depend- 
ing from each side of the brass to a cross- 
head below the journal where connections 


with the loading steelyard are made. Auto- 
matic means are provided of maintaining a 
movement of the brass lengthwise of the 


A fan is arranged to throw a 14- 
inch stream of air against the box, in imita 


journal, 


tion of the cooling effect of the atmosphere to 
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which a railroad is subjected by the transla- 
tion of the car. The essential features of the 
apparatus are similar to that used by Mr. B. 
Tower in his experiments for the English In 
stitution of Mechanical 
machine which I understand has been used 
for several years on the Brighton Railway, 
England. Similar machines have been more 
recently erected at the Brooklyn U. 8. Navy 
Yard, at the laboratories of the Eastern Rail- 
way of France, and elsewhere. 

The only features which can be claimed as 


Engineers, and a 


original are, first, the rolling support at the 
testing end of the axle, 
heating at this support 

test bearing, and permits the 
the latter to be a measure of its friction; 
second, the arrangement for unlimited driving 
effect by direct coupling to an engine; third, 
the provision of the cooling influence of the 
air jet. All of these conditions are evidently 
essential to the study of the 


which eliminates all 
from that due to the 
temperature of 


action of lubri 
cants under such imperfect conditions of bear- 
iny surfaces as give rise to excessive friction 
and overheating. The machine is one of 
several pieces of special apparatus built for 
the Lubricating Committee of the Standard 
Oil Co. The policy of this body is to seek a 
knowledge of their lubricating products by 
every method of test which can be regarded 
as at all capable of leading to definite meas- 
ures of lubricating value having any tangible 
mechanical significance, or practically valu 
able in any degree. I am in- 
debted to the courtesy of these gentlemen for 
the privilege of using their apparatus and 


reasonable 


making public the results as a purely 
scientific investigation. From extensive ex- 


periments with this apparatus, supplemented 
with minor devices, it results that any /ubri- 
cant, even those of such extreme fluidity as 
we have described for spindle lubrication, 
that is, the lightest paraflines, run for hours 
by feeding through a pad and wicks, afford 
the minimum amount of friction at axle loads 
as great as 10,000 pounds, with an area of 
only two square inches of bearing, so long as 
no accidental abrasion or cutting of the rub- 
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| bing surfaces occurs. We may therefore con- 
clude that, 


cerned between 


so far as mere pressure is con- 
smooth surfaces, 
hasis for discrimination of value among cur- 
rent lubricants for car service, assuming them 
all capable of being applied in fair quantity to 
the rubbing surfaces. 

[We shall publish the conclusion of this 
address in a later issue. | 





—-- 
Postmaster-General Wanamaker is continu- 
ing his fight for the establishment of a gov- 
ernment telegraph postal service, and presents 
many cogent reasons in support of the propo 
sition. We believe that this is a change, a 
reform that will ultimately come. The 
people would have, under such a system, 
much cheaper telegraph service than is now 
afforded. Mr. Wanamaker says that the 
Western Union Company has, within the last 
twenty years, made at hundred 
millions of dollars of net profits by its high 


least one 


charges for telegraph service, while its capi- 
tal stock, which could be readily duplicated 
for thirty-five million dollars, is now eighty- 
six millions, one-half of which is the result of 
‘“watering ” the Referring to the 
profits of this enormous telegraph monopoly, 
Mr. Wanamaker ‘These have been 
some of the dividends declared: In 1862, 27 
per cent.; in 1868, 100 per cent.; in 1864, 
100 per cent.; in t878, $6,000,000; in 1881, 
one of $15,000,000 and another of $4,300,000; 
in 1886, 25 per cent.” 

Is there any good reason why the 


stock. 


Says: 


public 
should be compelled to go on indefinitely or 
forever, that warrant 
such enormous profits to a private company. 


paying telegraph rates 


if the government can, by establishing a post- 
al telegraph system, reduce the cost of send- 
ing telegraphic messages 35 or 50 per cent, ?— 
Jersey City Hrening Journal, 


a> e- 





When we talk about our little navy, and 
what is being done to increase it, it is a trifle 
What foreign 
to have in this line. 
for example, 


discouraging to read about 
countries have and are 


Take France, France has now 





there is no} 


|class cruisers, 13 second-class 


120 first-class ironclads, 9 first-class cruisers, 
11 armor-plated coast guard ships, 1 first-class 


armored gunboat, 4 second-class armor- 
plated gunboats, 9 battery cruisers, 9 first- 


cruisers, 14 
4 torpedo cruisers, 14 
first-class dispatch boats, 25 second-class dis- 


third-class cruisers, 


patch boats, 5 third-class dispatch boats, 15 
transport dispatch boats, 8 torpedo dispatch 
boats, 16 gunboats, 32 shallops, 4 torpedo 
boats for the high seas, and 104 other tor- 
pedo boats. Then she has under construc- 
tion 75 vessels of various classes designed for 
war purposes. It behooves Americans to be 
a little modest, so far as naval matters are 
concerned, in view of these figures, 





Machinists’ Supplies and Iron. 


New York, October 25, 1890. 

Iron—American Pig—The demand continues 
moderate and active. Standard Northern brands 
are steadily held. and meet with good demand, but 
for less popular makes there is more disposition to 
meet the views of the buyers. Production is in- 
creasing, and more anxiety on the part of sellers to 
tind an outlet for their supplies imparts an easier 
tendency to the market, but thus far this has been 
confined chiefly to mill and low-grade foundry 
irons, 

We quote No. 1 Foundry, standard Northern 
brands, $17 to $18; No. 2, $16 to $16.50; Southern 
brands of good quality at $16.75 to $17 for No. 1 
Foundry, and $15.75 to $16 for No. 2. 

Scotch Pig—There has been no important change 
in the volume or character of the demand. Small 
lots are selling from store at $24.50 for Coltness, 

2:for Dalmeilington, and $20.50 for Eglinton. 

Lead—There has been a moderate demand for 
prompt delivery, and a few car lots have been 
placed at 5 70c. to 5.75e. 

Speiter —There has been a moderate inquiry for 
Western, with light offerings. The demand for 
Silesian has been quiet and unchanged. 

We quote ordinary — of Western a 6e. to 
6léc.; choice, 64c. to 64e.; refined, 734c. to 8e. 
Silesian, Tec. to The. 

Tin—The market bas ruled quiet and steady. 
Sales are reported at 213gc. cash, while in a jobbing 
way dealers asked 215¢c. fe 21%. The London 
market has reflected an easier tendency. 

Antimony—The market is without any notable 
new teatures. 

We quote Hallett’s at 18%4c. to 19¢.; L. X , 20%4¢ 
and Cookson’s at 21!4¢. to 214e. 

Copper—The demand for Lake continues quite 
moderate, consumers having covered their require 
ments by contract running to the end of the year. 
Casting brands are dull and easier, with sellers at 
14c. to 144%. Arizona has been offered at 15c. to 
15\4c., and small lots of Lake have changed hands at 
1634¢c. to 17¢. 

Lard Oil—A steady jobbing call for Prime con- 
tinues, and though 5le. 1s still generally asked, 





50léc. has in some mstances been accepted. 


* WANTED: 


* Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue 





Wanted -Mechanical draftsman, steady employ- 
ment. Atlas Iron & Brass Works, Kaukauna, Wis. 

Wanted—Position as practical draftsman. C. W. 
L., Farmington Avenue Hotel, Hartford, Conn. 

Wanted —Position as mechanical draftsman, by 
experienced technical graduate; speaks German, 
and sufficient English. Address Box 95, Am Macu. 

Wanted—First-class mechanical draftsman, who 
can make fine shaded drawings. Address, giving 
references, and salary required, A. B. C., Am. Macu. 

Wanted at Once—Six good general machinists; 
apply in person if possible. Taunton Locomotive 
Mtg. Co., Taunton, Mass. 

Wanted—Three first-class erecting men who have 
had experience on high-speed automatic cat-off 
engines, Phoenix Iron Works Co., Meadville, Pa. 

Wanted—Situation as foreman boiler maker: 25 
years’ experience; strictly temperate; good refer- 
ences. Address B. M., 749 Porter st., Detroit, Mich. 

Wanted—l?2 first-rate tool makers, for work on 
gun fixtures, tools and gauges. The Pratt & Whit- 
ney Co., Hartford, Conn. 

Wanted—A situation as superintendent or fore- 
man of boiler shop by a practical boiler maker; best 
reference. Address W. C. Miller, So. Chicago, Ills. 

Wanted — An experienced and reliable brass 
molder, mixer and melter. Work, mostly plumbers’ 
supplies. I. B. Coleman, Elmira, N. Y 


We havea good opening fora young man just 
out of his time, as pattern maker, to advance him- 
self. Address Box 99, AMERICAN MACHINIST. 

Wanted—A blacksmith who understands tool 
dressing and machine forging; married man pre- 
ferred. Box 98, AMERICAN MACHINIST. 

First-class tool maker wanted; must be accus- 
tomed to making tools for engineers’ and plumbers’ 
brass work,Jas. Morrison,91 Adelaide St.W,Toronto. 

Wanted—Mechanical draftsman and designer, 
one familiar with steam engines of the single-valve 
automatic type with shaft governor. Only a live 
and exp’d man need apply. J. M., Am. Macu. 

Wanted—Practical machinist, with some money, 
to take an interest in and charge of established pay 
ing shops. Address, with reference, L. M. New- 
bury, Sparta, Wis. 

Machinists Wanted—First-class floor hands and 
fitters of large experience and of good habits can 
find steady employment and liberal wages. Ad- 
dress Morgan Engineering Company, Alliance, O. 


Wanted— Position as superintendent or assistant 
superintendent, by a man thoroughly exp’d on 
heavy marine and stationary engines, rolling-mill 
and blast furnace work, etc. Estimate, Am. Macn. 

Wanted—Draftsman and designer; a first-class 
man acquainted with our ciass of work; also a 
second man as assistant, a technical graduate with 
two or three years’ experience. Address Fitchburg 
Machine Works, Fitchburg, Mass. 


Traveling Salesman—A gentleman, with ample 
experience, wishes to represent manufacturer of 
first-class hardware or tools, in the South or on the 
Pacific coast. Address C. B. James, 98 Lake st., 
Chicago. 








RADLEY ? 


HAMMERS 
FORCES 








BEST HAMMERS IN THE WORLD RUN BY BELT 


OVER 


Three Styles, 15 Ib. to 500 Ib. Heads. 


irons fast enough to keep Hammers 


| Our FORCES heat 
150 (SOO. and Men fully employed. Send for Catalogue and Prices. 


BRADLEY & 


CO., SYRACUSE, N. Y. 


IN IN USE. 14 WARREN ST. NEW YORK. 96498 SUDBURY ST. BOSTON. 





STEAM BOILER EXPLOSIONS 
IN THEORY AND PRACTICE. 


BY PROF. R. H. THURSTON. 
Zino, Cloth, $1.50. 
INO WILKY & SONS, 
53 E. 10TH STREET, NEW YORK. 





Beaman & Smith, 21-In. Lathe & 











HW. JOHNS MFG.CO, 
87 MAIDEN LANE, 


NEW YORE. 
CHICAGO, ee, LORDOR., 


ASBESTOS CEMENT FELTING, 
FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 





We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States 


HW, JORNS MANUFACTURING Ct, 


87 Maiden Lane, NEW YORK. 











STEAM 


DEANE STEAM PUMP CO., 


THE DEANE 


OF HOLYOKE 


PUMPS 


HOLYOKE, MASS. 





CRESCENT 


64 & 66 SO. CLINTON ST., 
Chicago, Ilis. 


136 FIRST AVENUE, 
Pittsburgh, Pa. 


CRESCENT SELF-HARDENED STEEL 


Is warranted to do as much work as any foreign steel, and costs less. 


STEEL CO., 


480 PEARL STREET, 
New York, N. Y. 





Drill Presses, 


on trial. 





Improved Screw Cutting L ATHE S 
Foot and Power 
Shapers, Band, Circular and Scroll 


Saws. Machinists’ Tools and Supplies. 
Catalogue mailed on application. 


CINCINNATI, O. 
MONTGOMERY & CO., 105 Fulton St., New York, Gen’l Agents, 


Lathes 








TOBIN 
BRONZE 


Send for Circular. 





Rods for pumps and bolts. 
for pump linings and condenser tube s heets, &e. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Tensile Strength upwards of 79,000 dbs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 


Yacht shaftin Rolled sheets and plates 
Spring wire. 


Sole Manufacturers, 


NEW YORK. 
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4 
jit Federal St., : 


93 Liberty St., 


NEW YORK. BOSTON. 
For Send 
Every for. 
Class 
of Work. sundionenl 





Be encnaven 2100 
NER ESILEE AS 
S ANN ST. # NEW YorE: 








W. C. YOUNG & CO.,"imiscansr* 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 











BETTS MACHINE CO. 


Wilmington, Del. 


MAKERS OF 


HEAVY MACHINE TOOLS 


FROM 


~ New Designs and Patterns. 


| 


—— 














Octoser 30, 1890| 


AMERICAN 
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Wanted 
seeks another situation for its present foreman of 
foundry: a capable man, of long and successful ex- 
perience, who leaves their service for satisfactory 
reasons. Address Box 96, AMERICAN MACHINIST. 


Wanted—An experienced machinist, 35 to 40 years 
of age, to take charge as superintendent of a shop 
employing 250 bands, and established in the manu- 
facture of machinists fine tools. A competent 
man could address Tool Co., P. O. Box 1188, Bos- 
ton, Mass. 


Wanted—A situation as superintendent of a boiler 
shop, by a practical and energetic man under 40, 
who understands all kinds of boiler work; capable 
of taking entire charge of large shop, and willing 
to have compensation based on results; good ref- 
erences. Address Advance, AMERICAN MACHINIST. 


Superintendent—A member of the A. S. M. E. now 
in charge of an iron works employing 500 hands, 
desires to make a change before the end of the 
present year. Specialty, fine interchangeable ma- 
chine and tool work, together with good designs 
and systematic shop management and accounts. 
Address Box 80,AMERICAN MACHINIST. 


~A prominent firm of engine builders | 


Superintendent wanted in a machine works near 
New York; a thoroughly capable and energetic 
man, familiar with piece-work, and fully compe- 
tent, not only to manage men, but aiso to take 
charge of the cost and expense accounts, and look 
after all parts of the business; it will be useless for 


| any one to apply who is not a thorough machinist 


with experience and capacity for the business. Ad- 


dress Box 97, AMERICAN MACHINIST. 








}- MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents ner line, each insertion. 





Cheap 2d-hd lathes & planers. S M York, Clev’d,O. 

Koopman’s Scales for quick measurements. 

Wanted—1,000 agents. See adv., p. 14. Randall. 

Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, Ohio. 

New catalogue of engineers’ specialties free. 
Crescent Mfg. Co , Cleveland, Ohio. 

Light and fine machinery to order:. Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Turned and Highly Polished Iron and Steel Shaft- 
ing aspecialty. Merwin McKaig, Cumberland, Md 


For Sale—41 vols. Official Gazette, to 1888; calf: 
new. F.C. Cannon Mtg. Co, New Haven, Conn. 


Complete list of our Scales and other new tools 
for 2c. stamp. A. T. Koopman, Chicago. 


Engineers wanted to send their addresses and re 
ceive free a cent book, ‘Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 


Wanted— Medium-sized special machine or tool to 
manufacture under royalty, by machine works, 
Philadelphia. Address Box 88, AM. MACHINIST 


Well located foundry and general repair shops 
for sale cheap, owing to death of proprietor. Ad 
dress Helen Woodworth, Admin., Nunda, N. Y. 


Wanted to Buy—Second-hand power shear for 
boiler plate, about 30-inch throat. East End 
Boiler Works, Detroit, Mich. 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes. Must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 





Wanted—Engineers to write for Catalogue of all 
the latest and most valuabie mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 


Tools Wanted—For immediate delivery, new or 
second-hand: One large boring machine, for cylin 
dersand fiy-wheels; 1 second-hand multiple musket 
barrel drilling machine (low price); 1 slotting ma 
chine; 2 strong lathes; 1 steam or powe r hammer; 
second- hand trave ling crane. X., AM. MACHINIST. 

For Sale—A strictly first-class manufacturing 
plant, brick buildings, substantial, heated by 
steam, and very best every way: suitable for any 
manufacturing business; everything new 7 years 
ago, including engine, boiler and shafting: also ma- 
thine shop tools and foundry fixtures complete. 
which pure oe ‘r can take or not, as desired; excel 
lent shipp'g facilities by 5 RR’s or boat daily, railroad 
switch adjoining property; a bargain for immedate 
purebaser. Business thoroughly established. wide 
reputation, excellent investment; more capital re 
quired, I might take a partner. Owner, Fishkill 
on-Hudson, N.Y. 





NICHOLSON FILE COMPANY, 


PROVIDENCE, R. I. 


' 








mm = 


wal CHOLSON FILE OC 





FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 





THOMPSON IMPROVED INDICATOR 


MANUFACTURED SOLELY BY 





American Steam Gauge Co. 
5,000 IN USE. 


Adopted by the U. S. Ga Government for all the new 
Cruisers and Gunboats built for the Navy. 








ALSO MANUFACTURERS OF 


Pop Safety Valves, Steam Pressure Gauges, Ete. 
= No. 36 Chardon Street, BOSTON, MASS. 


Send for Illustrated Catalogue Y free. 








A. 


», 184 Washington St., 
SEND FOR CIRCULAR. 


SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


Weight of Platen roo Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S1o Walnut St., Philadelphia. 


ta Our New and Revised Catalogue of Practical and Scien 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir. 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish bis address. 


ANYTHING 


in the line of Brass Goods to order or by contract 


BRA 


and Composition Castings of any weight or mixture 
desired. 

WILLIAMSON, 

BROOKLYN, N. Y. 


w. Ss. 
36 TO 40 PENN ST., 





SEND SAMPLE. 


We make a specialty of all kinds of screw machine 
work and do it cheaper than you can. 


WRITE FOR PRICES, 


BLAUVELT, JOY & BLAUVELT, 


Factory, Pearl & FrontSts.. Brooklyn. Office, No. 258 Broadway, N. Y. 








EVERYTHING FOR 


MACHINISTS 


i any quantity. 


Chandler & Farquhar, 


BOSTON, MASS. 


Send for Cataloene 

















Cc. 


LeCou 


Ww. NT, 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. | 


south 


PRICE. No. INCH. PRICE 
@ : eae . $0.60 10....2%4 $1.35 
i aa ree: 270 3611 26 1.45 
e & 8 on 70 12 8 1 60 
eos 4 1% 80 13 346 1.80 
pea 5.....14 80 14....4 2.10 
ESA, 6 13g 95 15 4% 2.75 
Se Fh 9 16..5 3.25 
335s x 134 1.10 56 4.00 
5 R 9 2 1.20 6 5.00 
& 1 Set to 2 in. 7.80 Full set. 31.10 

Norwalk, Conn. 





JESSOP S STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, L’D. 





Tor TOOLS, DRILLS, 
DIES, &f, 


All Kinds in Stock. 
Gold Modal, Paris, 1889, 


Chief American Office 


SHEFFIELD 
y | 91 JOHN ST., NEW YORK 


ENCLAND. 









Fitchburg 


Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 


OFFICE AND WORKS, 


13 to 21 
MAIN ST., 
Fitchburg, Mass, 


SEND FOR CATALOGUE E, 


SQQnesRsawen,_ 





THE FOX PATENT UNIVERSALTRIMMER. 


OVER 2400 IN USE, 
FX 


—- 





ORIGINAL IMPROVEL 








Saves Time, Saves Money. 


LA 


\ HAS fa 


No Pattern Room Complete without Them. 
Keware of Imitations, we will prosecute all Infringements. 


Three Sizes, From \ew 


Four Styles, Patterns, 


Send for Circular 


THE FOX MACHINE CO., 325 North Front St., Grand Rapids, M 


PLANER VISES. 


THE GILKERSON MACHINE Co, 
HOMER, N. Y. 








Universal Plain Grinding: Machines, 


FOUR SIZES. 


Convenient in 
operation, thor 
oughly adapted 
for the use of 
All an- 
gles accurately 
ground, quality 
guaranteed, 


Landis 
Bros. 


Manufacturers, 


Waynesboro, Pa. 


water, 











eV, = ARG ; 
BUFFALO FORGE Cco.., BUFEFALO—7 N. 





THE CELEBRATED 


HEALD & SISCO 
CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 


22 Cortlandt St., New York, 
In 








Writ- 


ing Men- 


tion this 


Paper. 





FOR SALE CHEAP. 


ROCHESTER MANTF’G C0., 
254 Mill St., Rochester, N. Y. 


TOOLS tno PATTERNS |: 








THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER Manager, (Registered English 
Patent Agent, According to Act of 
Parliament.) 

252 Broadway, New York. 


{Si Strand, London, Eng. 


American and European Patents obtained at equitable 














rates Specia Facilities for Sale of Foreign Patents 
through our London House 4 good invention is worth 
as much in Great Britain as in the It S Competent 
draftsmen employed on premises. We refer to well-known 
men in the machine trades for whom we have done busi- 
ness. Send tor Circular 

“Star” Screw Cut- 

Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. A eed, etc. 

Fieaceamamrnamintre es 

Hi Catalogue 

‘ree 
of all our 
Mortisers. E Machinery. 











Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





STEVENS PATENT 
NEW EXACT SURFACE GAUGE 


Superior to all others in quick, tine adjusting 
powers, especially in grasp of pointer. Iso 
adapted to a depth gauge and various purposes. 
Price, each small size, Sine ches $2.00 


Price, “ large 
Ideal and Leader Spring Dividers ‘and Cc ulipers, 
Depth Gauges. and Fine Machinists’ Tools. 
CB Ilustrated catalogue free to all, 


J. STEVENS ARMs & TOOL 
P.O. Box 231, Chicopee Falls, Mass, 


/ HURLBUT’S 
Patent Cut- 
= ting-off 

and Cen- 
tering Machine. 


m Sizes 2”, 3’, 4’, 5’,6”. 
MADE BY 


Hurlbut & Rogers, 


South Sudbury, Mass, 


FOR SALE —American and 

8 British Patents 
of Key Centering Tool for setting 
the Woodruff Key Cutter. The tool 
can also be used on all cutters hav 
ing fle at sides. The Wood ruff Key is 
being used by leading machine tool 
builders in this country , and it is es 
timate 1 that twenty million Keys 
per year will be required to supply 
the U.S Address 


Freperic A. SEAVER, 
44 Grand St., Hartford, Conn. 


COn 











—* Send for 
Circular. 











ht a, Improved Universal Trimmers. 


DRAW STROKE 





For Pattern Makers 
und Wood 
workers, 


Manufactured by 


GRAND RAPIDS MACHINERY co., 
100-140 No. Front St., Grand Rapids, Mich. 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE ENGINED 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 
CORRESPONDENCE DESIRED 
HENRY R WORTHINGTON 





NEN YORK 
BOSTON PHILADELPHIA CHICACO 
ST LOUIS ST PAUL SAN FRANCISCO 
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Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 


Established in 1874. 


CLEVELAND TWIST DRILL CO. 


7 & FOR TAPS, DIES, PUNCHES, CHISELS, 
at Pe $ DRILLS, LATHE TOOLS, &c. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER ST., BOSTON. 228 LAKE ST,., CHICACO, 











HALL DUPLEX STEAM PUMPS. 


Send for 18 1890 C Catalogue. 


HALL STEAM PUMP C0., 


Works: PITTSBURCH. 
CHICAGO. ST. LOUIS. Pump Combined. 











AUTOMATIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


THE BUFFALO STEAM PUMP CO., 


BUFFALO, N. Y. 











TLTTLNE OORT ant WAUGAT'S” FRICTION” SHAPER 


Power is transmitted 
by a hardened Steel 
Worm engaging in a 
bronze wheel. Adjust- 
able table for taper 
work. Feed adjustable 
while running. TIllus- 
g trated in queer 
MAcHINIST, May 2% 
1890. Seed ter Creda’ 


J.D, Wright & Son 


Mfrs., 
392 SMITH ‘STREET, BROOKLYN,N. Y 


GUIDE 
PULLEYS 


Can be seen at American 
Institute Exhibition, 








- Circular 
to 


T. SHRIVER & CO., 
833 EK. 56th Street, NEW YORK CITY. 












SEND FOR CATALOGUE, 


BESTER MACHINE SCREW CO. 
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Manufacturers of Set, Cap & | youn ROYLE & SONS, PATERSON, NN. J. 


LANSDELL SYPHON 


A Cheap & Simple Steam Pump. 


Working by direct action of steam. Has no 
valves or other working parts, and cannot 
get out of repair, cannos freeze, and will 
meg de ashes, waste, or anything that can en- 

he pipes. Invaluable as a bilge pump. 


MADE IN LEAD OR BRASS FOR ACIDS. 


J. S. LENG’S SON & CO., 


4 Fletcher Street, NEW YORK. 








Machinists’ Fine Tools | 
STANDARD TOOL CO., ATHOL. MASS. | 


SEND FOR NEW CATALOGUE 


~ apPARK ie 















LS PARK MFG. CO., 


o 
=) 
°o 
: pra 
x 
> street, 
N 
; Boston, 
ont Mass. 
THE most reliable under varying steam pressure of any 
injector known. Will work from 15 pounds to 180 pounds 
without any adjustment. Theonly Automatic Tale ctor 
that will thoroughly drain wed when shut om thus pre- 


venting freezing. ne Guarantee 


INJECTORS AND JET APPARATUS. 


“==, UNIVERSAL PLAIN 


* MILLING MACHINES 





EXGLUSIVE SPECIALTY | 


ADDRES 


>. ¢ ~» THE CINCINNATI MILLING MAGH C2 
eS eS CINCINNATI. 0.4: 








THE American Standard Gauge & Tool Works, 


KEYSTONE WILMINGTON, DEL. 
7 Makers of Implements for 
HANDLE. Me Standard Measurements. 
—— © A permanent and 
reliable method of 


attaching Hammers and all Edge Tools to 
} Handles. Address, 


E. H. BROOKS, LEBANON, PA, | Crescent Gauge. 


E. W. BLISS COMPANY, 


(LIMITED.) 


BROOKLYN, N. Y. 


Manufacturers of 


STOOLS WORKING SHEET METALS 


No. 19.-Adjustante Drop Presses, Forging Presses, Drawing Presses, 
ee ae Lever Presses, Embossing Presses, &c., &c. 
Dies of Every Description, 

Squaring, Trimming and Slitting 

Shears, for Rolling Mill and other 

Work, Tinners’ and Canmakers’ 

Tools. 


PUNCHES and SHEARS, 


For Boiler Makers, Bridge and Ship 







PAT’D JUNE 41 ttgg” 












43,900 
in 
Use, 


JAS. A, TAYLOR a CO 














Heavy Pin . Bre »p 
Pres 





@ COMPLETE STEAM PUMP VS Maslin's | Patent Steam Pump. 











SOLE MAKERS. 


£) CINCI CINNAT ©. ( KORG) 


Feb. 12, & Deo, 
[10 SIZES FROM $7 Te 975 WRITEFOR | Cheapest ond 3 Best Automatic Teg Vacuum 
FOR. “DRIVEWE Ss PRICES * Pump. Handling DIRTY and GRITTY 
ESCRIPTive LIQUIDS without Wear, Oil or Care, 
Pati D Ee Simple, aeons oe & — 
P Plants for Contractors, Irriga- 
| att A. avgreit thon Wiser Works, Railroads, Mining & 


General Hydraulic Purposes. Write or call 
for Circulars. JouHN Mastin & Son, Sot 


Manur’ks, 165-167 1st &t.. Jersey City, N, J. 











Automatic Bolt-Threading& N NutTapping Machine, 


Made in all Sizes to Cut from 1-4” to 6 
The simplest and most durable machine in cate 
ence, The threading head is made entirely of steel. 
No links, levers, springs, caps, cases, blocks or die 
rings in or about the head. Separate Heads and Dies 
— Write for descriptive circular and price 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago, Ill., U.S.A. 











THE DavinsoN STEAM PUMPS AND PUMPING ENGINES. 
wargas™> BEST MADE  aivitiks 


Manufactured by 


M. T. DAVIDSON. 


mem; PRINCIPAL OFFICE AND WORKS, 43-53 Kezp St., Brooklyn, N. Y. 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 








UNCTIQ 
JUNG A 
eso PENNA. 

















Builders, Architectural Iron 
Works, &c. 


No. 4.—Power Punching 
Press 


No. 5.—Double Crank Press. 


Belt Power Air Pump and 
Condenser. 


CONOVER & CO., 


CONSULTING ano 
MECHANICAL ENGINEERS 
95 gpd ST., 
Ew YORK. 
No mete 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs withsame 
economy as engine 
Adapted to all kinds of En 
gines. Send for Circular. 


TALLEY PUMP CO., 


EASTHAMPTON, MASS. 
Single and Duplex. Also, Bucket 
Plunger, Acme, and A. B.C. 
Fly Wheel Pumps. 













RANDALL'S 








»~ CATALOGUE TOOLS & SUPPLIES FREE 


E eee fe) CR EWS 


SMACHINE 2m. 





SAMPLE BY 
MAIL FOR 16c. 


E. H. RANDALL. 44 S. CLARK ST. CHICAGO. 











“LITTLE 








ISTHE West Injector 


For Feeding all Steam Boilers. 


RUE’S EJECTOR, 


Superior = all others for Raising” 
and Forcing Water and 
other Liquids. 


Boller Washer and Testing Devi+e. 
Uses Warm Water, avoiding injury 
and facilitating the Raising of Steam. 


RUE ™M’F’G Co., PHILA., PA. 
CATALOQUES FREE. 




















5 
ERFECTLY QENIFORM PEED! |ROOTS’ NEW ACME HAND BLOWER. 
exes | For Blacksmiths, oe. Slow Speed, Positive Blast. Is Durable, 
Compact and Cheap ; also Portable Forges, Tuyere 
Irons and Foundry Blowers, 
e . 
D es 
& a 
BE Bi; 
= & £ & 
“OF ®@oke & 
on A & ia : 
Way - Z Qa ~ 
ao = ® 
<0 : g 8 = 
> -4 om be g ~ 
. . a 2 
NR xi 
The most irregular speed made perfectly uniform and re = Ss si = 
So 
ular. A change of over 30 per cent. can be obtained, while nm ob = © 
machine isin motion. Essential in all factories and mills ° 24 = = 
and for driving dynamos. Makes power from water wheels, Be Z S a3 
slow sex reed ¢ engines and electcic motors absolutely regular and OQ fs bee 4 
ella’ o ss e8 
pit for information to e E ~ ry 
-- | 
T. M. FOOTE REGULATOR CO. - af 
4 & «AS 





271 Franklin St., Boston, Mass, 
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Boilers for carrying 150lbs. Pressure 


WITH LEAST POSSIBLE DANGER 


PROMPTLY FURNISHED BY 


HARRISON SAFET 


AND HIGHEST ATTAINABLE ECONOMY 


Y BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


NEW YORK, N. Y. 
41 Dey Street. 


CHICAGO, ILL. 
6 So. Canal Street. 


ATLANTA, GA. 
9 No. Pryor Street. 


MINNEAPOLIS, MINN, 
421 Guaranty Bldg. 





THE LOWE BOILER. 


The LOWE BOILERS with all Im- 
provements have displaced about every 
kind of boiler in general use, and are 
now furnishing steam for about every 
purpose, and for every leading Cut-off En- 

ine, and producing the highest econom- 
ce effect from every fuel (oil included). 
The Engineers in charge of LOWE BOIL- 
ERS say, that they furnish the dryest 
steam, evaporate the most water to the 
fuel, make steam the quickest, and retain 
the pressure the longest, with banked 
fires, and give the best results in economy 
of fuel, under both rapid and slow com- 
bustion of the fuel, and need the least re- 


pairs, of any boilers they ever had charge 
of. Send for description of the LOWE 
BOILER, and history of Steam Boilers 


(free) to the Sole Makers. 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 


HYDRAULIC MACHINERY. 





PRESSES, PUMPS, PUNCHES, 


ACCU MU LATORS, 
JACKS, 


TP FITTINGS, 





Hydraulic U Pac kings. 


WATSON & STILLMAN, 


204, 206, 208 & 210 E. 43D ST., N.Y. 


VALVES, 


PACKINGS. 




































211 Race St., Phila. 


Manufacturers of 


PATENT OILERS, 


Regulation 
POP 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
** Reliable ” 
Trap. 


A: .E. woes 


Cylinder Sight Feed 
Cups, Government 


SAFETY YALYES 


Steam 


1888 Catalogue 
free on application. 





U. 8. PATENT FOR SALE. 


SECTIONAL sxinccments *iie"most ‘per 


fect, economical and easiest 


managed Heater in the world. 


HOT 
WATER 
sell cheap. For further par- 


B 0 | L E R a ticulars address 
MILLER BROS. & TOMS, 


Box 1148. 


Is less complicated and can 
be manufactured cheaper than 
any other boiler now on the 
market. Fully covered. Will 


MONTREAL, QUE., CANADA. 























Avownvunt 52 Pen Poow, 


THE PITTSBURGH REDUCTION COMPANY, 


95 Fifth Avenue, Pittsburgh, Pa., U.S. A., 
offer commercially pure aluminum at the 
following rates at Pittsburgh, Pa.: 



























A 


WESTCOTT CHUCK no Ii ay 


MANUFACTURERS OF 


SEND FOR ILLUSTRATED CATALOGUE. | 24 


‘I pe mn Chucks, 


Jaws —— 


LATHE and DRILL nt", 
CHUCKS. 





ab in ic i 
1314“ 


1934 “ 
2514 “ 
2 








O’BRIEN’S PATENT 
BOILER HEAD FLANGING MACHINE. 





Rapid Work. Perfect Heads, with or without Dies 
No Hole in Plate. Construction Simple. 
Price Reasonable. 


JACOB CLARK, Mfr., Germantown, Philadelphia, Pa. 


‘THE HORTON LATHE CHUCK” 


veaRs the tests and been the $TANDARD for FORTY 





Over THREE fenoRes ee and styles of Chucks, made and 
kept in stock, 
THE E. HORTON & SON CO., 
WINDSOR LOCKS, CONN., U. S&S. A. 
SEND FOR ILLUSTRATED PRICK LIST, 








) Oa @ BD DD oD Bn Ss DD en 


x 


4. JAW ISTHE (HUCKS:. \Stup vA! 


WIR Keen siBee els 


SEND FOR 


FOR FUR —_ PARTICULARS, SH 
OGu Gg 
” DESCRIPTIVE Gt At’ ror THE 





STYLE Re 


ps i ie gs 


Wo 
rei) MPHER 
HMAN (Hu 
ck EO 


HARTFORD» 
CONN. 


ec FQ 








tHe HOGGSON&PETTIS MFG CONewHaven CT 
NEW REVERSIBLE JAWS. SEND FOR CATALOGUE, 


1804 PATENT CHUCKS. 


We make a specialty of geared scroll chucks in 
as ee low L.. ae pony uses a scroll chuck 
annot be excellec sk at your dealers for our 
1884 Patent or write for our catalogue. 


THE D. E. WHITON MACHINE CO., 


5 Oak St., NEW LONDON, CONN. 
8. A. SMITH, 23 8, Canal St., Chicago, Western Agt 








Manufacturers of 





Presses and other Machine ry. 


ELECTRIC GENERATOR 


Complete Power Plants. 


THOS. Hl. DALLETT. 


1305 Buttonwood St., Philadelphia. 


& 00, 


Portable Drills, Hand Drills, Boiler len 
Shell Drills, Light Drill Presses. 


ELECTRIC MOTORS, sye<iatty adapt. 


Machine Tools, Cranes, Elevators, Pumps, 


For instal- 
yjation of 








Lightning Key-Way Cutter 
ald Key Maker, 


Portable Key -Way 
Cutters and Portable 
Planers a specialty, 





ranging in size and 

cutting capacity from the 

sinallest work to key-ways 5 

ft. long and 6 ins. wide Over 

150 machines in use in the 

, leading shops of this and 

4, Other countries. For fur 
ther information address 


MORTON MFC.CO., 
Romeo, Mich. 





PATENT UNIVERSAL SCREW-CUTTING CENTER 


wear co., TWIST DRILL GAUGE, 


ine Machinists’ Tools. -E. Boston, Mass. —Send for Circular, 





=. UNIVERSAL RADIAL‘ 
va\)_+ RADIAL DRILLING MACHINES 


ens =>. THREE DESIGNS. SIX SIZES. 


Wi sam zat MBODY ALL DESIRABLE FEATURES 


ae se "& UPWARD 
po UNIVERSAL RADIAL DRILL CO 


INCINNATI 











Lots of 1,000 lbs. and over .. $2.00 ® fb 
at —- "Oo & Lots of 500lbs. and over....... 2.25 # Db 
t= Ee of 
2) > i Lots of 1001lbs. and over....... 2.50 # Ib 

; . ar ~ 
2 bs) NTA > == o 3 Metal guaranteed to be equal in quality 
oO 5 z Cc 4 ‘“ to the best metal manufactured by any other 
a so STANDARD sea = 2 “ process. 
QO | f ° — @ Prices on sheets, wire, tubes or castings, 
mm Dw : =~ ny 
| 2 a - given upon application. 
: ” é 
= oD 3 
FROM \ LB. TO 600 LBS. CAPACITY 
A FACT FOR YOU. 
A large manufacturing firm, who had 
RETORTS. STIRRERS. neglected the adoption of a Berryman 
Feed Water Heater and Purifier in their 
one. wore at last, owing to the 
cost of fuel, induced to put one in. 
BOWLS. STOPPERS. In less than a month the »y found a 3ay- 
ing of over 30 tons of coal. This not only 
DIPPERS COVERS showed a great interest on the invest- 
. . ment, but in a few months paid the 





BLACK LEAD CRUCIBLES 


MADE BY THE 


Jos. DIXON CRUCIBLE CO , JERSEY CiTY, N. J. 


ARE THE STANDARD THE WORLD OVER 


AND GUARANTEED THE BEST CRUCIBLES MADE. 


CALL FOR 


DIZON'S BLACK LEAD CBUCIBLES, AND TARE NO OTHER. 


whole cost of the heater. 


BENJ. F. KELLEY & SON, 
91 Liberty St., YORK. 


Feed Water Heating & Purifying. 








VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, |“ 


PROVIDENCE, R. I. 


ZaM44>04 





McFADDEN CoO., 


PHILADELPHIA. 


BEAUDRY’S 
DUPLEX 


FORGING 
PRESS, 


PUNCH AND 
SHEARS. 


BEAUDRY & CO. 
(Formerly of 
Reaudry’s Up 
right Power 
Hammer,) 
Sole Manufacturers, 
Also Manufac 
turers of 
Hard Coal Beat- 
ing Forges. 
Room 4, Mason B'dg. 
70 Kilby St., 
, Boston, 
B } Mass. 


735 MARKET ST., 
























THE STILES 


MIDDLETOWN, CONN. 


POWER PRESSES AND DROP HAMMERS 


FOR ALL KINDS OF SHEET AND BAR METAL, 
DESICNED AND BUILT BY 


& PARKER PRESS CO., 


203-207 CENTRE ST., N. Y. 


r 








SPECIAL MACHINERY, DIES, TOOLS, ETC., 


ETC., MADE TO ORDER. 
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IRON PLANERS 


From 16” to 36’’ wide by 
any length. 


BO, PEASE & 00, ag 


Worcester, Mass, 















EAGLE &€@ 


ANVIL 
“23 WORKS, 
Trenton, N. J. 


The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 








Send for Circulars. 


The Eagle 
Anvil.—Best 
Cast Steel 





Pease [ron Planers, 


All Sizes from 16 in.x16 in.x4 ft. to 36 in. 


x36 in.x12.ft. inclusive carried in stock. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS. 


Face & Steel 
Horn. Be tter 
thanany En 
lish anvil. 
Fully war- 
ranted and 
lower price, 








HUGO BILGRAM, 


440 N. 12th St., Phila., Pa, 








OUR 
NEW 


Supplies * nt free to any address on receipt of Ter 
— ” Cents in Stamps (for postage). 


Chas, A. Strelinger & Co., “ve? Detroit, Mich 


CATALOGUE OF TOOLS 





Maker of all kinds of 


ee oe 


Special facilities for Accurate 
Vork. 


Bevel Gears cut theoret- 
ically Correct. 








ako Tse oy 1 


FACTORY, HOBOKEN, N. J. 
Manufacturers of i 


Drawing Maierials, Etc,, 


8 Super rior Swiss Drawing al | 
™) ments, Extra and Best Quality, 
German Drawing Instruments, 


—— a To 








Paragon, Dup/ex, Universal. Anvil Drawing, Helios, Blue Process 
apers, Scales, Triangies, T-Squares, Drawing Boards, Standard 


Profile and Cross-section Papers, 


Catalogue to professional people on application. 


LE 


THE MOORE 
| /& WHITE 60., 


i 
Cluteh 














LATHE 


centers in place, 





ulated machine shop. 
Write for prices to 








MACH. CO. 


WILMINGTON, DEL. 


CenterGrinder 


For trueing hardened 


A cheap and effective tool, 
needed in every well-reg- 


RUMP BROS. 


Pulleys, 
Cut-off 
Couplings, 

&e. 





] corrinateicrton 2 svRACUSE,N.Y 


Fifitiilitilits Were RR 
MACHINIST'S SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 























—THE— 


Vance Lightning Flue Cutter 


For removing Flues from Locomotive and Stationary Boilers. 
One man can cut five hundred (one end) in a day. In use in the 
leading Railroad Shops of the country. Combination Cutter 
for removing 2 in., 2 1-4 in.,2 12 in. and 8 in. flues, $50. Sent 
on approval to Railroad Co’s. Liberai Discounts to the Trade 








VANCE TUBE CUTTER CO., Geneva, N. Y. 


Send for Catalogue. 


AMERICAN GAS FURNACE 60, 


DESIGNERS AND MANUFACTURERS 


— GAS BLAST FURNACES. 


Estimates made for any mechanical 
® 9 operation requiring high, even and controllable 


€ temperature. 


No, S80 NASSAU ST., 
NEW YORK. 















FINE 





TAPS, 


LIGHTNING AND CREEN RIVER SCREW PLATES. eel 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List. 
WILEY & RUSSELL MFG. 


DIES, 


== GREEN RIVER 
PAT. SPIRAL FLUTED/ 


co., 


atlas teint 


GREENFIELD, 


ETC. 


MASS. 





FRICTION 


CLUTCH 


CUT-OFF COUPLINCS 


PULLEYS AND 





JAS. HUNTER & SON, 
North Adams, Mass. 








Our new Machine is complete and for sale. 

It will bore a cylinder 9’ x 20" 

| hole absolutely true ; 
holes at any angle without removing the 
work, laying out its own measurements to 
rove’ and 1 minute angle. 
bushing to the surface of the work. 
by power or hand through tne hollow spindle 


drilis any 


in the positive line of the drill. 


versal Milling Machine it is of larger capacity 
and stiffer than any made. 
can be used. 


Dividing head of entirely new 


pattern and new automatic feed. 


cutter it has no equal, cutting spur. bevel, 


spiral and worm gears up to 30”. 


spiral drills, 
and special tools of any sort with accuracy. 
Designed as an accurate, reliable tool on the 
finest work as well as the largest. 
amination of the machiwe at work solicited 
at our shops, R. R. Place and Commerce St., 

Newark, N. J 





reamers, cutters, 


THE STATES MACHINE CoO. 


down to a x" 


jigs, gauges 


One Pull 


number of 


eas : ; chine. 
Dril] is guided in a Self - lockin 
It taps belt and clutc 
shifter; fits any 
As a Uni- bar now in use, 
Arbors 20° lone fg | SAMUEL GC, ROGERS & CO., BUFFALO, N.Y. 


One Way 


to either start 
or stop ma- 








AS a gear 
Will make 


Your ex- 











CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


For cutting the teeth of gears; one 
Duplex Cutter cuts a pitch from 15 
teeth to a rack inclusive. 

Iwill send one pair of these Cut 
ters on 30 days’ trial to responsible 
parties. Kept in stock. 


R. M. CLOUGH, 
MERIDEN, CONN, 





ARTHUR R. KING, manuractuner 
Steel Norew Punches, Tube Expanders, Packer Ratchet Drill, Tube Cutters, 


TUBE BRUSHES, 


ETC. 





WRITE FOR 


lith & I2th STREETS, JERSEY CITY, N. J. 





PRICE LIST. 





RACTICAL 


DRAWING.”’ 


By J. G. A. MEYER. 


This valuable series of 93 articles 
faving been concluded cophes of the 


American 


Machinis 


containing 


them will be sent by mailt Xo any address 


in the U.§ 


, Canada or Mexico, for * nee 


or single copies, 5 cts. each, postpai 


Order now before our stock 
of papers is exhausted. 


ADDRESS : 


American Machinist, 
96 FULTON ST., 
NEW YORK. 











ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. As MEYER. 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
them will be sent by =a to any address 
in the U. 8., Canada or Mexico, sor 96.58 
or single copies, 5 cts. each, postpaid. 





THE LODGE AND DAVIS MACHINE TOOL CO. 


Ores: pereverwe Vs OHIO. 





17, 19 and 21-inch Swing, Large Hollow Spindle. 


Taper Attachment, Automatic Stop, Co 


mpound Rest, Lead Screw, under front V. 


Extra heavy, Convenient, and easily handled. 





16 and 20-inch Crank Shaper. 
&troke changed and adjusted while run- 


ning. Stroke at all times positive 
Invariably plane to a line, 
Detachable Tables, 


NEW ENGLAND AGENTS, 


ENGINE 
TURRET 
IRON 


PLANERS | 
PULLEY 


THE C, & F. MACHINE TOOL CO., BOSTON, MASS. 






LATHES 


LATHES 


LATHES 


20, 26 and 32-inch Triple Geared Shapers. 
Stroke changed while machine is running. 
Shaft can be passed through head of machine 
and key seat cut in same to any length. 
heavy vises. Tables slotted on all sides. 


Extra 





24, 27, 32 and 38-inch Swing, Cabinet Legs. 
Allfeeds reversed in apron 


WESTERN HOUSE : 


O88 708, Canal ft, 


CHICAGO. 


1%-inch Cabinet Turret Lathe. 


Taper Attachm, ft, 


Movement, most complete brass lathe on the market. 


COMPLETE MACHINE SHOP EQUIPMENTS A SPECIALTY. 


DRILL 


MILLING 


24, 32 and 36-inch Planers. 


Extra deep beds and tables. 
Plenty of Metal and designed for 
All Feeds and Shipper 


geared. 


extra heavy duty. 


operated from both sides 
Improved Device for holding Planer Bolts. 


Powerfully 





PRESSES 


MACHINES 


Automatic Feed, Lever and Screw 








25, 28, 32 and 40-inch Drills. 
Automatic stoptofeed. Quick return 
on right side. Table operated 
from front. Large cones 
and long belts. 


SOLE AGENTS FOR GREAT BRITAIN, 


HERBERT & HUBBARD, COVENTRY, ENGLAND, 
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MORSE TWIST DRILL AND MACHINE COMPANY, New Bodierd, mos. 


t-Lip Increase Twist Drills. 


Manufacturers of Morse Patent Straigh 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F, E. REED, 


Worcester, Mass. 





and Milling Machines. Agen ts, M ANNING, MAXWEL 


tk Lathes, Hand Lathes, Foot Lathes, Upright May 
MOORE, 111 LIBERTY STREET, NEW YORK. 





F LATHER ENGINE LATHES 


14, 15, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CO., 


General Selling Agents, 


156 OLIVER ST., BOSTON, MASS, 


L. W. POND “oo CO. 


Manufacturers of and Dealers in 


Tron Working engage 










PLANERS A 


SPECIALTY. sais l Tk 
152 
Union St., 
WORCESTER, 
MASS. 


POWELL IRON PLANERS, 


For Immediate Delivery. 
One Planer 30 in.x30 in.x10 ft. 
One “ 36 in.x36 in.x12 ft.—2 heads. 
One “ 48 in.x48 in.x14 ft.—2 heads. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, MASS, 








H. BICK KFORD, 


LAKE VILLACE Nn. 


BORING AND TURNING MILLS, 
4, 5 and 6 Ft. SWING 





PRENTICE BROS., 


Manufacturers of 


Lathes & Upright Drills, 


Lathes from 10 in. to jf 
in. owing. Largest Va. 
riety of Drills manufac- 
tured in the world. 


Worcester, Mass. 








’ Hand Pipe- Cutting Machines. 


No. 1.—Powerful, 


Eclipse’ 


inex- 


pensive, simple in construc- 
tion, Cuts and screws pipes 
Y to 2-inch. Fasily carried 
shout 
petal 
“ECLIPSE N > AN ? 


These are pou 
efictent 
machines 


erfuland most 












Jor cutting we 
= os larg a 
PIPES, with which one man can 5 | 
coment ond thr rad 0-inch pipe cs) 
2.2 Cuts and Screws 2% to gin | ij 
No. a = 24 tobin | 


it will pay you to 
particulars 
PANCOAST & MAULE, 
(Mention this paper.) Philadelphia 
BS We also build Power Machines. 


write us Jor 





Sauna 











New Haven Manfg Ss. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





D, SAUNDERS SOM, 


Manufacturers of 


Pine Gutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


a Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 





P, BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








JONES LAMSON 
Machine Co. 


SPRINGFIELD, YT. 






Reversible 


Rotary 
Oil Fump, 





COILS & BENDS 


SS) 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 


THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 








H.B. BROWN & CO,, 


EAST HAMPTON, CT. 





ACHINER 
For Reducing and Pointing Wire. 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


li For Machines or Information, address the 
Manufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
THE 1X LL. DRAWING STAND 


With or without board, 


The best and most convenient Draw-- 
ing Table in the world. 


JONES & MACK, 


Smith Bldg, 220 Walnut St., CINCINNATI, 0. 



























L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 
ATHOL, MASS. 


a Senp Stamp FOR Four List. 























Tatiana 


RSA PPT TT 











Blaisdell Engine Lathes. 


All Sizes from 14 4 to 30 in. swing 
carried in stock. 


HILL, CLARKE & CO., 


156 Oliver Street, Boston, Mass. 


CHALLENGE 
UNIVERSAL GRINDING 
MACHINE. 


Adapted for External 
and Internai Cylindrical 
Grinding, straight or 
taper, also for Grinding 
Tools, Reamers, Milling 
Cutters, ete. 

MADE BY 


APPLETON 
MFG. CO. 


; 30th & Thompson 
Streets. 
PHILADELPHIA, PA. 

















SEND FOR FALL LIST OF 


NEW TOOLS. 


RACK CUTTER. Semi-Automatic. 
GEAR or PINION CUTTER. Automatic. 
PINION CUTTER. Semi-Automatic. 
MARKING MACHINE. Improved Design. 
NOTICE. 

Our line of Sensitive Drills will hereafter swing 13 
instead of 10 in, as formerly. All spindles provided 


with steel racks. The 2, 3 and 4 spindle drills 
mounted on new design columns. Tables adjustable. 


Dwight Slate Machine Co., Hartford, Ct. 








J. E. SNYDER 
Manufacturer of 


UPRIGHT DRILLS 


W oreester, Mass. 





BOYNTON & PLUMMER, 


WORCESTER, MASS 
Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


Send for Catalogue. 








a GRINDER. 


It hasno pumps. No 
valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re- 
sults. 

Sold subject to ap. 
proval. Send for full 
description and price. 


W. F & John Barnes Co., Rockford, T1., 








Address No. 1995 Ruby Street. 


KEY SEATERS 


PORTABLE 
AND 
STATIONARY. 


RACK-CUTTING 
AND 
KEY-MAKING 
ATTACHMENTS. 


5. & Gant Key-Seaer Ca, 


WILLIAM BARKER & C€0., 


Manufacturers of 


Iron and Brass Working 


MACHINERY, 


140 & 142 E. SIXTH ST, 


Near Culvert, 


CINCINNATI, 0. 


Send for Circulars and Prices. 


GAGE MACHINE WORKS, 


MANUFACTURERS 











FOX & TURRET 
LATHES Ni 
A SPECIALTY. WATERFORD, 


N. Y. 








Note the following features on our New 
Universal Milling Machine. Feed re- 
versed without reversing motion of spindle. 
Table turned end for end; automatic feed 
in any position. Fast and slow elevation 
to the knee. Change gears as simple as on 
an engine lathe. Side center, tail stock and 
all the other desirable features of a modern 
Universal Milling Machine. A newly de- 
signed and very eflicient double friction 
countershaft is furnished with every ma- 
chine. 

KEMPSMITH MACHINE TOOL CO., 

Milwaukee, Wis. 


BRAINARD GEAR CUTTING MACHINES, 


18 In., 24 In., 36 In., 48 In. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS. 








CURTIS & CURTIS, 

66 CARDEN ST,, BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OB POWER. 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 








PUMP 


Pressure Regulaters, 


This Regulator is the 
we “h-saeamigeniin used by all the 
1: irge pump manufactur. 
ers; applicable to fire 
sprinkler systems, to 
water-works and other 
pumping machinery. 


MASON REGULATOR C0., 


BOSTON, 
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WILLIAM SELLERS & Co., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


Tt Love Austaren Co. 


Double, Single, Angle-Bar, 
Gang, Horizontal, gute 
Boiler, 7 cing, Gate, 
zaiele, elt and Steam: 
Driven 





OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer, 
Send for New Catalogue, = 


OPEN SIDE IRON PLANERS FOR IMMEDIATE DELIVERY. 


One 30 in.x25 in.x6G ft. 

One 30 in. x25 in.x6 ft. with Extra Side Head. 
Two 30 in.x25 in.x8 ft. 

One 36 in. x30 in. x8 ft. 


























PAT. DEC. 5, 1882. 
PAT. DEC. 4, ISS3. 
PAT. AUG, 25, 1885, 


One 48 in.x48 in.x14 ft. with Extra Side Flead. 
One 48 in.x48 in.x16 ft. with Extra Side Head. 
THE DETRICK & HARVEY MACHINE CoO., 
BALTIMORE, MD. 
ACM CLEVELAND, ERY Co. 
Manufacturers of 
ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
y FIRST = PREMIUM, CINCINNATI CENTENNIAL. = 











GHEE frasspre Bu BLOWER, Fam BLOMERS.- 


LEVER ARAN BOWERS . 
ATABLE FORGES 
me BENDERS & SHRINKERS. 














BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 
Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 
Bridge Worl.s, Etc., Etc. 











WILMINGTON, 


The AILLES & JONES C0,, “sa 


MANUFACTORERS OF 


PUNCHES AND SHEARS, 


= Dustgus and Sizes, 


D A FULL LINE OF 


zz MACHINE TOOLS 


FOR 
77 «©Boller Makers, Bridge Build- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 


THE AERATED FUEL COMPANY, 


AINn STREET 


FORGING AND WELDING BY “PETROLEUM “AiR BLAST. 








ALL OIL BELOW BURNERS! NO SMOKE, T OR ASHES! 
Represented by WILLIAM PICKETT, SON & CO., 170 Lake St., Chicago. ‘ag COLLINS, Sept. 29, 1885 
Temple Court, 7 Beekman Street, Rooms 814- 816, New York. CHILON JONES, Ganan- JuLy 5, 1887 
oque, Can. G. M. SMITH, Los Angeles, Cal. HALL STEAM PUMP co., Pittsburgh, Pa., Fes 5, 1889 
dhio. Michigan and Indiana. GILBERT & BARKER MFG. CO.. Soeerel Agents for the United Jucy 23, 18 9 


states, Springfield. New York and Boston. THOMAS, SHEPARD & 
Building. Denver, Col. 

We will replace in Stock or Mutual Companies any Insurance canceled on account 
of using this System, when installed according to our plans. 


SEARING, Arapahoe 





BaARNARD’s SEPARATOR 


For Separating and Removing a 
Water from Live Steam 
AND 
Condense Water, Oil, Dirt, Etc., from Exhaust Steam. 
SPECIAL DESIGNS FOR SURFACE CONDENSERS. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 


A POSITIVE FORCE FEED withthe 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
equally wellin every possible position, 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa, 








SEND FOR CIRCULAR AND PRICES. 


CEO. A. BARNARD, 


{5 CORTLANDT ST., NEW YORE. 


WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORGINGS. 
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tre Corliss Steam Ending Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856, Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE’? & 





DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENCINE,? 
Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tvols, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts never before attempted in the line of steam 
machioery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘ Improved Corliss Engines,"’ and that the final and perfected Engines of Mr 
George H. Corliss, embodying his latest ideas, is to be obtained, in America, exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Conuss Parcyt Verma, Tosuar Watcr Lie Borsa, 


Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


SEI PMAN 
Automatic Steam Engine. Kerosene Oilor Natural Gas Fuel 


— SAFE, EFFICIENT, DESIRABLE, — 


The Best Power for Farmers, Printers, Carpenters and Manufacturers. 


Automatic in both fuel and water supply, requiring but little 
attention after once started. 
1, 2, 4, 6 and 8 H. P. Single. 
8, 1,16 and22 “ Compound. 


SHIPMAN ENCINE CO., 200 Summer Street, BOSTON, MASS. 


SOUTH BROOKLYN STEAM ENGINE WORKS: 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STs 


BROOKLYN, N. Y. 
New York Office, 69 Wali St. 
BUILDERS OF THE 
Pat. Combined Surface Con- 
denser and Feed Water 
Heater. 

Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &e. 














FROM 1-4 TO 15,000 LBS. WEIGHT. 
True to pattern, sound, solid, free from blow-holes and of um 
equaled strength. 
Stronger and more durable than iron forgings in any position or 
or any service whatever. 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 


\ now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 

Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa 
Simpson's Centrifugal 
Separator and Trap. 





A | ro 
FROM Wewcuwve For Supplying Clean and Dry 
BOER Steam to Engines, Dry 
Houses, etc. 
Place Separator as close to 
engine as possible, the steam 




















taking a spiral course be 
tween the threads causes the 
water to be thrown by cen 
} trifugal force against the 
outer walls, while the dry 
nd steam goes through thesmall 
holes to center of pipe 
att Steam can enter at A or B 
"1 as convenience may require 
also used in conveying steam 
long distances, for Steam 7 
ny Hammers, Dry Houses, Water 
> Gas Generators, and for all . 
T purposes where Dry Steam 
is necessary. THE COUBERT MFC. CO. 


KEYSTONE ENCINE AND MACHINE WORKS 
Fifth and Buttonwood Streets, Philadelphia, a 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y 





32 CORTLANDT ST. NEW YORK 
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NEW TANGYE BUCKEYE AUTOMATIC. CUT-OFF ENGINES 


In Use, Over 2,500. 25 to 1,000 H. P. o 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
¢ anteed. Self-contained Automatic Cut-off Engines 12 
s= to 100 H. P. for Driving Dy namo Machines @ specialty. 
== Illustrated Circulars, with various data as to practical 
= — Steam Engine Ccunstruction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio, 











SALES IGENTS: W ILS SIMPSON 10 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Wash'ngton St., Chicago, Ill, 
y 18 CORTLANDT STREET, N. Y.s ROBINSUN & CARY COMPANY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 





THE ALBANY STEAM TRAP C0.’s 


BUCKET AND GRAVITATING 
‘TRA = 5. 





_ purposes. 
3 We 





Bucket. 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in Loiler, doing away with pumps 
and other mechanical devices for such 


= also manufacture Blessing’s 
= Patent Renewable Seat Stop and Check 
Valves.—Send for Circular. 


7 Albany Steam Trap Co., “32"p° 











“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & C0., 
33d & Walnut Streets, 
Philadelphia. 


151 Monroe Street, 
Chicago. 
New York Agency,18 Vesey St. 


35,000 SOLD. 


Many New Improvements 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 

PRODUCER GAS, 
OR GASOLINE. 


— COMBINED 


_—_—_— ‘OTTO’ GAS ENGINES AND PUMPS, 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 











STATIONARY 


AM ENGIN 


& BOILERS. 





dy 


We have in stock, that we could ship within a few 
days from receipt of order, as follows: 
Medium Speed Automatic Type :—1 left- 


hand, 55 horse-power ; 1 right-hand, 
1left-hand 75 horse-power. 


High Speed Automatic Type :—1 self-con- 
tained, center crank, 140 horse-power ; 2 self-con- 
tained, center crank, each 18 horse-power. 


Single Slide Valve Throttling 
1right-hand, 16 horse-power. 


Horizontal Tubular Boilers :—4, 12horse- 
power ; 2, 16 horse-power ; 1, 55 horse-power. 


Woodbu ry Engine Co., 


ROCHESTER, N. Y. 


== The Almond Coupling 


A NEW quarter turn 

motion to replace 
quarter turn belts and 
= bevel gears. 


T. R. ALMOND, MFR., 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


AGHINE 
TOOLS 


ENCINE LATHES, 
BRASS LATHES, 
BORING AND 
TURNING MILLS, 
SCREW MACHINES, 


on hand and in process of construction, 


BRIDGEPORT MACHINE 
TOOL WORKS, 


E. P. BULLARD, BRIDGEPORT, CONN, 


PROPRIETOR. 


75 horse-power ; 


Type: 








NOISSL3}]ss. 




















Grav itating. 


portale AA SOLINE Ene 


For Threshing Machines, Hay 
Presses, Corn Shellers, Pile 
Drivers, Well Diggers, X&c., 
our newest and latest Engine a little 
wonder and a giant to work. 
Se send for prices s. Mention this paper. 


Van Duzen Gas & Gasoline Engine 00. 
CINCINNATI. OHIO. 































WE HAVE FOR SALE A LOT OF 


NEW IRON PLANERS 


To Plane 24 in.x24 in.x6 ft., 


WEIGHT, 4,500 LBs. 
Guaranteed to be well made. 


Net Cash Price Each $400. 


SEND FOR PHOTOGRAPH. 


HILL, CLARKE & C0., 


156 OLIVER ST., BOSTON, MASS. 















PCa eee : 


STEAM ENGINES 
Fucvanie™” 
CONTRACTS TAKENS 


FOR R 
cow” org ~ 








SS 








NON-CONDENSING, 
CONDENSING COMPOUND, 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


REFRIGERATING ” 
MACHINERY. 


Sond for Special Cireular. 





FRICK COMPANY, Builders, 


WAYNESBORO, PA. 











ate 


M. e@. BULLOCK MANF 6. @0. 













sinned: 


pDritis 


s bh Dano OND —PROSPECTINGs 
BAND, FRICTION 


=| HISTS, 


ee MINING MACHINERY. 


». CHICAGO, U.s.A. 















expanding the 


working stroke 





driving out all the products of combustion, 


required by any other engine. 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, 


ATKINSON CYCLE GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 


charge to more than the original volume, 
and giving a 
at every revolution and in half the time 
Send for Illustrated Circular. 


PHILADELPHIA, PA. 





GTEARNS MF’G CO. 





ENGINES from [5 to 400 Horse Al 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 





MACHINE TOOLS 


NEW AND SECOND HAND. 
IN STOCK. 


Planers, 16 in.x4 ft. Hendey, new. 
20 in.x4 ft. Lathe & Morse st 
‘ 22 in.x5 ft. do "= 
i" 22in.x5 ft. Putnam, 2d hand 
% in.x6 ft. Fitchburg, new 
. 24 in.x6 ft. Lathe & Morse, 
2% in.x6 ft. Powell “ 
24 in.x6 ft. Low Price. 2nd hand, fair onder r. 
25in.x8 ft. Fitchburg, 
26 in.x8 ft. Pond, 2nd hand, seed order. 
$2 in.x10 ft. New Haven, air order. 
43 in.x12 ft. Worcester, fair order. 
Drill, 20 in. qorer Pratt & Whitney, 
20 in. Wheel and Lever, Prentice, new. 
rs in. Back Gears, do. 5 
24 in. Back Gears ‘and Auto, Feed, do. 
25 in. do. 
25 in. * * Blaisdell, 
«28 in. ” ’ Snyder, 
« Sin. Prentice, 
Sensitive, Radial, P ortable and w all Drills. 
Engine Lathes, 14 in.x6 ft., 18 in.x6-8-10 ft. Hendey, new. 


14 in. x6 ft., 16 in.x6-8 ft., 18 in.x8 ft. -rentice, oe 
* 14 in.x6 ft., 16 in.x6-8 ft., ‘18in.x8 Ce Fitchburg. 


se 16in.x8 ft. 2nd hand, Fitch Us, ‘ood. 
“ 16 in.x6 ft., 18 in.x8 ft., 20in.x10, Wri nts new. 
“ 16 in.x8 ft., 20 in.x12 ft. heavy, McMahon, “ 

20 in-x10 ft., Lathe & Morse, new 

Blaisdell C pd. Rest and Cross feed, good. 

24 in.x12-14 ft. Wright, new. 
“ 25 in.x10 ft., 2nd hand, New Haven, fair. 
sea 27 in.x12ft, Lathe & Morse, new 
“ 28 in.xl6 ft. Fay & Scott, 


26 in. = ft., Wood & Lights’ make, with 
Tool Rest, Auto. Pump. good order. 
sad 2in x20" ft. 2nd hand, sriple Geared, fair 
I >ulle »y Turning ye 26, 50 in. 2 tools fair 
Rrass Lathes, Turret and § pqeere Arbors, ¢ ‘abinet Turret 
Lathe, No. 2, Am. Tool ( 
Shapers, 15, 16, 24 and 30 in. Stroke, 
Universal Milling Machine No. 2, G jarvin, 
Upright Boring & Turning Mail, 39 in. 
Boiler Rolls 8 


Large assortment of other Tools. 


Complete List. 
68 Cortuadt st, | 7° S: POC AEB, 
NEW YORK. 


new 


good order. 
Send for 


Successor 10 £. P,. BULLARD’S 


New York Machinery Warerooms. 








THE PORTER-HAMILTON 





The best engine i Amerton for Heavy Work. 
WILLIAM TOD & CO., 
Youngstown, Ohio. 


FOR SALE, exawne 


The Fishkill Landing Machine Ge. 
located at Fishkill, on the Hudson, N, Y., 
offer to manufacturers and others desiring a well- 
built, economical and durable engine, theirimproved 
CORLISS ENGINES, They are endorsed by 
many reputable engineers and persons using them. 








Address as above, 


CROWELL'S PONTIVE PRESSURE BLOWER, 


FOR 
Blast and Smelting Furnaces, Forges, Cupolas or any Pnew 
matic Service where a positive pressure or Vacuum is desired. 
Any pressure from 1 to 10 ibs. can be obtained, and main- 
tained. Slow running. Minimum of power required. 


MANUFACTURED BY 


HONESDALE IRON WORKS, 
HONESDALE, PA, 





Corliss - Engines 


Of the highest type, in all 


sizes, are made by 


The Lane & Bodley Co. 
CINCINNATI, O. 

The merits of their engines are 

described in an illustrated pamphlet, 


which will be sent to any one inter- 
ested. 





LANE’sS 


Foundry & Machine 


WORKS, 
HUNTINGDON, PA. 


Fine Upright Engines. 
carried ry £—~ A 


ie h 
etal tosis, af special pricks: 
3,4,5,6,7&9H.P. 


If you want one Engine, 
it will pay you to write us. 

If Tou handle large 
quantities, it will pay you 
to write us. 











WORKS: ERIE, PA. 


High-Pr ressure, Compound and 
Expansion, Condensing and 
Non-Condensing. 


CHARLES R. VINCENT & CO., 


Triple 





Contracting aetna’ 


15 Cortlandt St. NEW YORK. = $8 Oliver St., BOSTON. 
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BaOwut & SaAnre Mt. CO. 


PROVIDENCE, R. I. 
NO. 4 AUTOMATIC 


GEAR GUTTING MACHINE. 


This machine is designed to meet the 
wants of machinery manufacturers or 
others who have Jarge numbers of gears 
to cut. It is arranged for cutting both 
bevel and spur gears of sizes not exceed- 
ing eighteen inches in diameter, four inch 
face, and not coarser than six diametral 
pitch (about one-half inch circular pitch). 
It is entirely automatic. 


mi 6S. A. SMITH, 


Western Representative, 


23 So. Canal St., Chicago, Ill. 


NILES TOOL WORKS, 


MACHINE TOOLS. 


We devote special attention to the complete 


















equipment of Machine Shops, Boiler 





Shops, Car Shops, ete. 
Correspondence 
solicited 
: = — 
9 tors rmcapecem, == PILTERURS ssc tlis 








FHE YALE & TOWNE MFG CO, 
___ STAMFORD CONN. 
~ NEW YORK. CHIGAGO.PHILA.BOSTON 


JENKINS BROS,’ VALVES. 
¥E= very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture 
KK eyed Stuffing Box and Disc Removing Lock Nut 

Xs used only in the Jenkins Bros.’ Valves. 
WY one are genuine unless stamped with “ Trade Mark.” 

$ hould you order INSIST on having Jenkins Bros.’ Valves, 
71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 


NEW TOOLS FOR IMMEDIATE DELIVERY. 


20", 25’’, 28’, 82’ & 40” Standard Drills. 
20”, 24”, 28’ & 32” National Drills. 
12”, 13”, 15” & 18” Turret Lathes. 











21x 8’, 10’, & 12’ Imperial Engine Lathes. 
19’ x 11’ & 13’ Standard Engine Lathes. 
18" x 12’ Standard Engine Lathe. 


18” x 8’ Imperial Engine Lathe. 14’ & 15' Fox Monitor Lathes. 
24" x 24" x 6 Planer. 12”, 14° & 15” Hand Lathes. 


15” & 20” Crank Shapers. 
20” & 26" Geared Shapers. 


18” Cabinet Turret Lathe 

Milling Machines. 30’ Pulley Lathe. 

OUR STOCK IS CONSTANTLY CHANGING. WRITE FOR PARTICULARS AND PRICES. 
OUTFITS A SPECIALTY. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Manufacturers of and Dealers in Iron and Brass Working Machinery, 


64 CORTLANDT ST., NEW YORK. 
WORKS: Cincinnati, Ohio, WESTERN HOUSE: Chicago, 1. 


GARVIN MACHINE CO., 





THE 


LAIGHT & 
CANAL STS. 
NEW YORK. 


Manufacturers of 


MACHINISTS’ 
TOOLS 
» SMALL 
AUTOMATIC 
MILLER, 


WITH ARM, 


The Machine shown In 
eut is designed for rapid 
and convenient milling of 
small work, 


Va 
y, 

















Send for Catalogue. 





THE PRATT & WHITNEY CoO., 


HARTFORD, CONN. 


MM an uf actu re L AT be F S of Various Sizes 


AND OF THE FOLLOWING KINDS: 
Hand, Engine for Turning and Screw Cutting, Cutting Off, 
5 Gap Bed, Pulley Turning and Boring, Turret-Head 
Engine and Chucking, Hand Wheel Rim Turning, 
Spinning, Grinding, Pattern Making, &c. 










“ar price LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 





THE BILLINGS AND SPENCER COMPANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS’ PATENT 
PURE COPPER GOMMUTATOR BARS 


FOR ELECTRIC MOTORS OR GENERATORS, 


STEEL COMMUTATOR RINGS AND NUTS, 
STEEL WRENCHES AND EYE BOLTS. 


= q 
STEEL OF ALL DESCRIPTIONS. 


THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
MANUFACTURERS OF 


MACHINE TOOLS. 





CLEVELAND 
OHIO. 


WARNER & SWASEY, 










GLOBE VALVE CHUCK. 
BRASS WORKING MACHINERY. 


ILLUSTRATED CATALOGUE ON APPLICATION. 
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Every machine or manufacturing concern 
shoud send for the list of 600 sizes of cut iron 
spur and bevel gear wheels and racks lately 
issued by the Lexington Gear Works, of Lex- 
ington, Mass, 


Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


J. M. ALLEN, PRESIDENT. 


Wo. B. FRANKLIN, VICE-PRESIDENT. 





F. B. ALLEN, SEconp VIcE-PRESIDENT. 


J. B. PIERCE, SEcrEtTARY & TREASURER. 





Send for circulars describing our 


NEW STYLE SPIRAL-GEARED PLANERS, 


3 ft., 4 ft. and 5 ft. square. 


Lathes, Planers, Drill ‘ 
orauthing in Machinists’ Toos| Atso our ** ORIGINAL,»* Link 
or Supplies. 24”, 26”, 30”, 32", 36”, 42”, 48, 66”, 62”. 


W. P. DAVIS, 
Rochester, N. Y. 
> Works at North Bloomfield. 


THE C. A. GRAY CO., 


CINCINNATI, O. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 

















s HenoeY 


TORRINGTON, (ONN, 
» MANUFAC TURERS OF 


MACHINETOQLS 


SENDfOR OUR CATALOGUE: 





SS S 


24” Pillar Shaper. 








15” Pillar Shaper. 25” Pillar Shaper. 








Manufacturer 
—of— 





J.M. CARPENTER Besa ii iiiniititiiin 


PAWTUCKET.R.I. 


= 





APS & DIE 

















